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4-IHIDAZOLS DERIVATIVES OF BENZYL AND HESTRICTED BENZYL SULFONAMIDES, 
SOLPAMI0BS, DREAS, CARBAMATES AND AMIDES AND THEIR USE AS ALPHA -lA AGONISTS 

This application is a continuation-in-part of US ^plication serial number 
09/364,901, filed September 29, 1999, which is a continuation-in-art of US Provisional 
application serial number 60/095,659 filed August 7, 1998, incorporated herein by 
refeience. 

TECHNICAL FIELD 

This invention relates to compounds, which are a,A agonists, pharmaceutical 
compositions containing these compounds, and methods of treatment using these 
compounds. 

BACKGROUND OF THE INVENTION 

Urinary stress incontmence is the involuntary loss of urine due to a stress such as 
coughing, sneezing, bending or lifting heavy objects. This condition may occur as a result 
of an unstable urethra, a loss of pelvic floor support and urethral wall defects fi'om trauma, 
surgeiy, childbirth and neurological diseases. An agent which increases urethral pressure 
may be useful for the treatment of stress incontinence. 

The ai adrenoceptor plays a part in the sympathetic maintenance of smooth muscle 
tone and a, adrenergic agonists are known to increase muscle tone in the lower urinary 
tract (Testa, R. Eur. L Pharmacol. (1993), 249, 307-315). Urethral tone in the human is 
largely maintained by activation of postsynaptic a adrenoceptors (Andersson, K-E. 
Pharmacol. Rev, (1993), 45, 253). Phenylpropanolamine (Cummings, J.M. Drugs of 
Today (1996), 32, 609-614) and midodrine are a, agonists ^ch have been used for the 
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treatment of urinary incontinence. ITiese agents aie reported to work by increasing the 
tone of the smooth muscle of the bladder base andureflira (Nasu,K. Br. J. Pharmacol. 
(1998), 123, 1289-1293). However, fliese agents suffer from cardiovascular related side 
effects'crairigttchi.N. Eur. J. Phannacol. (1996). 318, 117-122). Thus an agent that is 
effisctive in the treatment of urinary incontinence without cardiovascular side effects is 



At least 3 subtypes of the a, adrenoceptor (a.^,, a,B, and a,o) have been classified 
via pharmacological techniques and their corresponding molecular clones (a,., a.^, and • 
a J have been identified (Ford, A.PX>.W. Trends. Pharmacol. Sci. (1994), 15, 167-170; 
Hieble J.P. Pharmacol Rev. (1995), 47. 267-270; Hancock. A.H. Drug Development 
Research (1996), 39, 54-107). Another subtype, the a,,, has been proposed on the basis of 
pharmacological and functional studies but has not been cloned (Muramatsu, I. PhaimacoL 
Commun. (1995). 6. 23-28; Bylund, D.B. Phannacol. Rev. (1994). 46. 121; Graham, R.M. 
Circ. Res. (1996), 78, 737). It has been proposed that the a,L subtype represents a 
particular conformational state of the a,^ adrenoceptor (Ford. AJ.D.W. Br. J. Phannacol. 
(1997), 121. 1127). 

Studies have shown that the adrenoceptor is present in the lower urinary tract 
(Testa, R. Eur. J. Pharmacol. (1993). 249. 307-315). Binding and molecular biological 
studies indicate that the a,^ subtype is the predominant a, subtype in the lower urinao^ 
tract (Chappie. C.R. Br. J. Urol. (1994). 74, 585-589; Kawabe, K. Int. J. Urol. (1994), 1. 
203-21 1; Moriyama. N. Jistochem. J. (1996). 28, 283-288; Nasu. K.. Br. J. Pharmacol 
(1996). 119, 797-803; Takahashi. H. Neurourol. Uiodyn. (1996), 15, 342-343). It has been 
proposed that, of the three cloned o, subtypes, the a,* subtype is most likely to be 
responsible for the contraction of the human urethra (Nasu, K., Br. J. Pharm. (1998), 123. 
1289-1293). Other research suggests that the human urethral contractions are mediated 
mainly through a„ adrenoceptors (Ford, A.P.D.W. Mol. Pharmacol. (1996), 49, 209-215; 
Nishimatsu, H. BJU International (1999), 84, 515-520). Therefore an agent which 
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Stimulates either the a^^ adrenoceptor or the proposed adrenoceptor (or both the 
and a,L adrenoceptors) will lead to constriction of the lower urinary tract 

Selective stimulation of the a,^ adrenoceptor may result in the contraction of the 
bladder neck and urethra leading to an increase in intiaurethral pressure without 
cardiovascular side efiects. It is known that some adrenoceptor agonists may be useM 
for the treatment of urinary incontinence (Craig, et al., WO 96/38143). The compounds of 
the present invention are a^^ agonists that may be useful in the treatment of urinary 
incontinence. 

The bladder neck, also know as the bladder base or trigone, can be stimulated by a 
agonists such as noradrenaline (Taki. N. J. of Urol (1999), 162, 1829-1832). Agents 
which contract trigonal smooth muscle may have utility for treatment of ejaculation 
disorders (FR2768054-A1;, WO 99/12535; FR 2768055-Al; WO 99/12536). The 
compounds of the present invention are a,A agonists which stimulate flie bladder neck and 
may be useful in the treatment of ejaculatory dysfunction. 

The compounds of the present invention may also be useful m the treatment of 
nasal congestion (Proctor Pharmac. Then B. (1976) 2, 493-509) and septic shock (Cole, L. 
Blood Purif (1 997) 1 5, 309-3 1 8). 

EP 0887346 A2 discloses a group of 4-imida2ole derivatives of phenyl- 
alkylsulfonamides as alphai^^ adrenoceptor agonists for the treatment of urinary 
incontinence and nasal congestion. 

WO 99/051 15 discloses a group of substituted imidazole derivatives that are 
proposed as H3 0ustamine-3) receptor ligands potentially usefbl as sedatives, as sleep 
regulators, as anticonvulsants, as regulators of hypotiialamo-hypophyseal secretion, as 
antidepressants, as modulators of cerebral circulation, in the treatment of asthma, in the 
treatment of irritable bowel syndrome and as tools in the study of tiie role of histamine. 

WO 97/4001 7 discloses a group of compounds which modulate protein-tyrosine 
phosphatases or other molecules with tyrosme phosphonate recognition units for the 
treatment of type I diabetis, type 11 diabetis, impaired glucose tolerance, insulin resistance. 
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obesity, inunune dysfiinction including autoimmunity diseases and AIDS, diseases with 
dysfunctions of the coagulation system, allelic diseases, osteoporosis, proliferative 
disorders including cancer and psoriasis, diseases with decreased or. increased synthesis or 
effects of growth honnone, diseases with decreased or increased synthesis of hormones or 
cytokines that regulate the releases of^or response to growth hormone, diseases of the hram 
including Alzheimer's disease and schizophrenia, and infectious disease. 

WO 95/14007 and US 5,578,616 disclose a group of 4-imidazoles proposed as 
antagonists of the histamine H3 receptor use&l for the treatment of various allergic, 
inflammatory, Gl-tract or cardiovascular diseases. In addition, these compounds are 
proposed to posses CNS activity and may be useful as sleep regulators, anticonvulsants, 
cognition enhancers, antidepressants, regulators of hypothalamo-hypophyseal secretions, 
and the like. 

WO 97/36876 discloses a group of compounds which inhibit famesyl-protem 
transferase and are proposed for treating or preventing cancer, neurofibromin benign 
proliferative disorder, retmal vascularization, infections from hepatitis delta and related 
viruses, polycystic kidney disease and restenosis. 

WO 95/01967 discloses a group of heterocycles proposed for use as an agent in the 
treatment of acute and chronic neuropsychiatric disorders characterised by progressive 
processes that sooner or later lead to neuronal cell death and dysfunction. The compounds 
of the invention are proposed for the treatment of stroke, cerebral ischaemia, dysfunctions 
resulting from brain and/or spinal trauma, hypoxia and anoxia, multi-infarct dementia; 
AIDS dementia, neurodegenerative diseases, brain dysfunction in connection with surgery, 
and CNS dysfunctions as a result of exposure to neurotoxins or radiation. 

US 4,443,466 discloses a group of imidazoles as hypertensive agents. 

US 5,073,566, US 5,312,936 and US 5,571,925 discloses a group of 4-'imidazole 
derivatives that antagonize angiotensin n for the treatment of hypertension and congestive 
heart failure. 



wo 01/60802 



PCT/USOI/03466 



5 

US 5,756,528 discloses a group of compounds which inhibit femesyl-protein 
transferase and are proposed for the treatment of cancer. The compounds are also 
proposed for the treatment or prevention of a benign proliferative disoider component of 
NF-1 , infections from hepatitis delta and related viruses, restenosis, polycystic kidney 
5 disease and fungal infections. 

EP 717 037 Al and US 5,658,938 disclose a group of substituted l-H-imidazoles. 

Imidazole containing compounds that are adrenergic ligands are disclosed in 
Zhang, et al, J. Med. Chem (1997), 40. 3014-4024. 

US 4,634,705 discloses a group of amidines as antihypertensive agents. 
10 US 5,610,174 discloses a method for treating urioaiy incontinence with a group of 

amidines. 

WO 98/42679 discloses a group of benzenesulfonamide derivatives as smooth 
muscle agents and more particularly for treating stress incontinence. 

WO 96/38143 discloses a method of treating urinary incontinence in a subject 
15 which comprises administering to the subject a therapeutically effective amount of an 
(previously a,c) selective agonist which activates a human a,A (previously a^^ 
adrenoceptor at least ten-fold more than it activates a human an, (previously ajj and a,B 
adrenoceptor. 

FR2768054-A1 and WO 99/12535 discloses certain sulfonamide benzene 
20 derivatives and FR 2768055-Al and WO 99/12536 disclose certain sulfonanilide 

derivatives that contract trigonal smooth muscle and may have utility for treatment of 
ejaculation disorders. 

The compounds of the present mvention are structurally and pharmacologically 
distinct from the previously reported compoimds. 



25 
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SUMMARY OF THE INVENTION 
In its principle embodiment, the present invention discloses compounds having 
fonnula I: 



or a phannaceutically acceptable salt thereof, wherein 
Ri is selected from SiOi^K, and -C(0)Rio; 

R, is selected from alkenyl, alkyl, alkynyl, aryl, arylalkenyl, arylalkyl, cycloalkyl, 
cycloalkylalkyl, haloalkyl, heterocycle, and -NZiZj wherein Zj and Zj are independently 
selected from hydrogen, alkyl, aryl, and arylalkyl; 

Rio is selected from alkenyl, alkoxy, alkyl, aryl, arylalkyl, aryloxy, cycloalkyl, 
cycloalkylalkyl, cycloalkyloxy, haloalkoxy, haloalkyl, and -NZ3Z4 wherein Z3 and Z4 are 
independently selected from hydrogen, alkoxyalkyl, alkyl, aryl, arylalkyl, and cycloalkyl, 
or Z3 and Z4 taken together with the nitrogen atom to which they are attached form a 
heterocycle selected from azetidin-l-yl, piperazin-l-yl, piperidin-l-yl, pyrrolidin-l-yl, and 
morpholin-4-yl wherein azetidin-l-yl, piperazin-l-yl, piperidin-l-yl, pyn:olidin-l-yl, and 
morpholin-4-yl are unsubstituted or substituted with 1 or 2 substituents mdependently 
selected from alkoxy, lower alkyl, and hydroxy; 

Rj is selected from hydrogen, lower alkyl, aiyl, arylalkyl, cycloalkyl, 
cycloalkylalkyl, and haloalkyl; 

R3, R4, R5, and R5 are independently selected from hydrogen, lower alkoxy, lower 
alkenyl, lower alkyl, lower haloalkyl, cycloalkyl, halo, and hydroxy; or 

and R7 together with the carbon atoms to which they are attached form a 5, 6, or 
7 membered carbocyclic ring; or 




I, 
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and R, together with the carbon atoms to ^ch they are attached form a 5 or 6 
membered ring containing 1 heteroatom selected from O, NRn, and S{0\ wherein n is 0- 
2; 

R]] is selected &om the group consisting of hydrogen, alkoxycarbonyl, alkyl, 
alkylcarbonyl, arylalkyl, formyl, -C(0)NZjZ4, and -SOjNZjZj; 
Rg is absent or hydrogen; or 
R, and Rg together form 




wherein Rij and R,3 are independently selected fiom 



hydrogen, lower alkoxy, lower alkyl, aryl, arylalkyl, cycloalkyl, and cycloalkylalkyl 
provided that Rj is S(0)2R9; or 

Ri2 and Rjj together with the carbon atom to vMch they are attached form a 3, 4, 5, 
6, or 7 membered carbocyclic ring; or 

R,2 and together with the carbon atoms to which they are attached form a 5, 6, 
or 7 membered carbocyclic ring provided that R,3 is hydrogen; or 

R]2 and R^ together with the carbon atoms to which they are attached form a 5 or 6 
membered ring containing 1 heteroatom selected from O, NR,j, and S(0)n provided that 
Ri3 is hydrogen; and 

Rj4 is selected from hydrogen and lower alkyL 

In another embodiment of the present invention, compomids have formula I 
wherein, 

R, is selected from -S(0)2R9 and -C(0)R,o; 

R9 is selected from alkyl, aryl, arylalkenyl, arylalkyl, cycloalkyl, haloalkyl, 
heterocycle, and -NZiZ, wherein Z, and are independently selected from hydrogen and 
alkyl; 

R,o is selected from alkoxy, alkyl, aiyloxy, cycloalkyl, cycloalkyloxy, haloalkoxy, 
haloalkyl, and -NZ3Z4 wherein Z3 and Z4 are independently selected from hydrogen, 
alkoxyallgrl, alkyl, and cycloalkyl, or Z3 and Z4 taken together with the nitrogen atom to 
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which they are attached fonn a heterocycle selected fcom piperidin-l-yl and morpholin-4. 
yl wherein piperidin-l-yl, may be unsubstituted or substituted vdtii 1 or 2 substituents 
selected from lower alkyl; 

Rj is selected from hydrogen and lower alkyl; 

Rj is selected from hydrogen, lower alkoxy, lower alkyl. lower haloalkyl, halo, and 
hydroxy; 

R4 is selected from hydrogen, lower alkoxy, lower alkyl, lower haloalkyl, 
cycloalkyl, halo, and hydroxy; 

Rj is selected from hydrogen, lower alkoxy, lower alkyl, lower haloalkyl, halo, and 

hydroxy; 

R^ is selected from hydrogen, lower alkoxy, lower alkenyl, lower alkyl, lower 
haloalkyl, halo, and hydroxy; or 

and R7 together with the carbon atoms to which they are attached form a 5, 6, or 
7 membered carbocyclic ring; or 

and R7 together with the carbon atoms to which they are attached form a 5 or 6 
membered ring containing 1 heteroatom selected from the group consisting of O, NRu, 
and S(0)„ wherein n is 0-2; 

R„ is selected from hydrogen, alkoxycarbonyl, alkyl, alkylcarbonyl, arylalkyl, 
formyl, -C(0)NZ3Z4 wherein Z3 and Z4 are as defmed in formula I, and -SOjNZiZz 
wherein Z, and Z2 are as defmed in formula I; 

Rg is absent or hydrogen; or 

R, and R^ together form 

'^la wherein R,2 and R,3 are independently selected from 
hydrogen, lower alkoxy, lower alkyl, aiyl, arylalkyl, cycloalkyl, and cycloalkylalkyl 
provided that R, is S(0)2R9; or 

R,2 and R13 together with the carbon atom to which they are attached form a 3, 4, 5, 
6, or 7 membered carbocyclic ring; or 
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R,2 and together with the carbon atoms to which they are attached form a 5, 6, 
or 7 membered caibocyclic ring provided that R,, is hydrogen; or 

Rj2 and R^ together with the carbon atoms to which they are attached foim a 5 or 6 
membered ring containing 1 heteroatom selected from Hie gro\q) consisting of O, NR,„ 
and S(0)j, provided that R^ is hydrogen; and 

R,4 is selected from hydrogen and lower alkyl. 

In another embodiment of the present invention, compounds have formula I 
viiercin, 

Ri is selected torn -S(0)2R9 and -C(0)Rio; 

R9 is selected fiom alkyl, aiyl wherein aryl is selected from 2-methylphenyl, 4- 
methylphenyl, 4-methoxyphenyl, arylalkenyl wherein arylalkenyl is 2-phenylethenyl, 
arylalkyl wherein arylalkyl is benzyl, cycloalkyl wherein cycloalkyl is cyclopropyl, 
haloalkyl, heterocycle wherein heterocycle is selected from 3,5-dimethylisoxazol-4-yl, 1- 
metfayl- 1 H-imida2ol-4-yl, 5-chlorothien-2-yl, 5-chloro- 1 ,3-dimethyl- 1 H-pyrazol-4-yl, 
quinolin-8-yl, 2-(methoxycarbonyl)thien-3-yl, 4-methyl-2-(acetylamino)thiazol-5-yl, and 
5-<;hloro-3-methyl-l-ben2othien-2-yl, and -NZ,Z2 wherein Z, and 7^ are independently 
selected from hydrogen and alkyl; 

Rjo is selected from alkoxy, alkyl, aryloxy wherein aiyloxy is 4-methylphenoxy, 
cycloalkyloxy wherein cycloalkyloxy is ((lR,2S,5R)-2-isopropyl-5- 
methylcycIohexyl)oxy, baloalkoxy, haloalkyl, and -NZ3Z4 wherein Z3 and are 
independently selected from hydrogen, alkoxyalkyl, alkyl, and cycloalkyl wherein 
cycloalkyl is cyclohexyl, or Z3 and Z4 taken together with the nitrogen atom to which they 
are attached fonn a heterocycle selected fiom piperidin-l-yl and moipholin-4-yl wherein 
piperidin-l-yl may be unsubstituted or substituted with 1 or 2 substituents independently 
selected from lower alkyl; 

R2 is selected from hydrogen and lower alkyl; 

R3 is selected from hydrogen, lower alkoxy, lower alkyl, and hydroxy; 
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is selected from hydrogen, cycloalkyl wherein cycloalkyl is cyclohexyl, and 

halo; 

R5 is selected from hydrogen, lower alkoxy, lower alkyl, halo, and hydroxy; 
R^ishydrogei^or 

and R7 together with Ae carbon atoms to which they are attached form a 5, 6, or 
7 membeied carbocyclic ring; or 

R4 and R7 together with the carbon atoms to which they are attached form a 5 or 6 
membered ring containing 1 heteroatom selected from O and S(0), wherein n is 0-2; 

Rg is absent or hydrogen; or 

R, and Rg together form 

Ri3 wherein R,2 and R,3 are independently selected from 
the group consisting of hydrogen, lower alkoxy, and lower alkyl provided that R, is 
S(0)^', or 

R12 and Ri3 together with the carbon atom to which they are attached fom a 6 
membered carbocyclic ring; or 

R,2 and R« together with the carbon atoms to which they are attached form a 6 
membered carbocyclic ring provided that Rjj is hydrogen; and 

R,4 is selected from hydrogen and lower alkyl. 

In another embodiment of the present invention compomids have formula 11 




Rs 

n, 

or a pharmaceutically acceptable salt thereof, wherein A is selected from -CH2-, -CHjCHj-, 
and -CH2CH2CH2-; — represents a single bond or a double bond; and Rj, R2, Ra, R4. Rs> 
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and R,4 are as defined in foimula I. 

In another embodiment of the present invention compounds have fonnula n 
wherein A is -CHj-; =^ is a single bond; R, is C(0)R,o; R, is hydrogen; and R^, R3. R^, 
R5, Rjo, and R]4 are as defined in fonnula 1. 

In another embodiment of the present invention compounds have fomiula 11 
wherein A is -CH^-; ^ is a single bond; R, is SiO)^^^; R, is hydrogen; and Rj, R3, R,, 
Rj, R9, and R,4 are as defined in fonnula 1. 

In another embodunent of the present invention compounds have formula n 
wherein A is -CHiCH^; is a double bond; R, is C(0)R,o; Rg is absent; and R^, R3, R^, 
R5, Rjo, and Rj4 are as defined in formula I. 

In another embodiment of the present invention compounds have formula II 
wherein A is -CHjCH.s ^ is a double bond; R, is S(0)2R,; R, is absent; and R^, R3, R^, 
R5, R^, and R,4 are as defined in fonnula I. 

In another embodiment of the present mvention compounds have fonnula II 
wheijpin A is -CH2CH2-; ^ is a single bond; R, is C(0)R,o; Rg is hydrogen; and R2, R3, 
R4, R5, R,o, and R14 are as defined in fonnula I. 

In another embodiment of the present invention compounds have fonnula II 
wherein A is -CHfiU^-; ^ is a single bond; R, is S(0)jR5; R, is hydrogen; and R^, R3, 
R4, R5, R9, and R,4 are as defined in fonnula L 

In another embodunent of the present invention compounds have formula II 
wherein A is -CHaCHiCH^S ^ is a single bond; R, is C(0)R,o; K, is hydrogen; and R^, 
R3, R4, R5, Rio, and R14 are as defined in formula L 

In another embodiment of the present invention compounds have formula II 
wherein A is -CH^CH^CHjS is a single bond; R, is SCO^R,; R, is hydrogen; and R,, 
R3, R4, R5, R9, and R,4 are as defined in formula I. 
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In another embodiment of the present invention compounds have formula III 
F 

R3> 




or a pharmaceutically acceptable salt thereof, wherein X is selected from O, NR,,, and 
S(0)^; =^ represents a single bond or a double bond; and Rj, R2, R3, R4, R5, Rfl» Rji* Rj4» 
and n are as defined in formula I. 

In another embodiment of the present invention compounds have formula FV 




N- 

IV, 

or a pharmaceutically acceptable salt thereof, wherein X is selected from O, NR„, and 
S(0)„; and R„ R^, R3, R4, Rf. Ru» ^u, and n are as defined in formula I. 

In another embodiment of the present invention compounds have formula IV 
wherein X is 0; R, is C(0)R,o; and Rj, R3, R4, R5, Rio, and R„ are as defined in fonnula 1. 
In another embodiment of the present invention compounds have fonnula IV 
15 wherein X is O; R, is S(0)2R9; and R^. R3. R4, R5. ^> and R„ are as defined in formula 1. 
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V, 

or a phannaceutically acceptable salt thereof, wherein X is selected O, NR„, and S(OX; 



^ represents a single bond or a double bond; and R,, R,, R3, R,, R^, R,, R„, R,^ and n are 
as defined in fonnula I. 

In another embodiment of the present invention compounds have formula V 
wherein ^ is a single bond; X is selected from O, NR,i, and S(OX; is C(0)Rio; R« is 
hydrogen; and R^, R3, R4, R5, Rjo, R„. R14 and n are as defined in fonnula I. 

In another embodiment of the present invention compounds have fonnula V 
wherein ^ is a single bond; X is selected from O and S; R, is SiG^^; Rg is hydrogen; 
and R2, R3, R4, R5, R^, and R,^ are as defined in fonnula I. 

In another embodiment of the present invention compounds have formula VI 



VI, 

or a phannaceutically acceptable salt thereof, wherein X is selected from O, NRj,, and 
S(0)„; — represents a single bond or a double bond; and R„ Rj, R^, R^, R,, R^, R„, R„ 
and n are as defined in formula 1. 
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In another embodiment of the present invention compounds have formula VII 
R2>».,^Ri 




vn, 

or a pharmaceutically acceptable salt thereof, wherein X is selected fem O, NR„, and 
S(0)„; and R,, R^, R3, R4, Rs, ^ ^lu Ri4 and n are as defined m formula I. 

In another embodiment of the present invention compounds have formula VEI 

,R9 




II 

vni, 

or a pharmaceutically acceptable salt thereof, wherein R^ is selected from hydrogen, lower 
alkoxy, lower alkenyl, lower alkyl, lower haloalkyl, halo, and hydroxy; and R^, R3, R4, R3, 
R9, R12, Ri3, and Ri4 are as defined in formula L 

In another embodiment of Ihe present invention compounds have formula Vm 
wherein R^ is hydrogen; R12 and R,3 are independently selected firom hydrogen, lower 
alkoxy, and lower alkyl; and R2, R3, R,, R5, and R„ are as defined in formula I. 

In another embodiment of the present invention compounds have formula VIII 
wherein R« is hydrogen; R^ and R13 together with the carbon atom to which they are 
attached form a 3, 4, 5, 6, or 7 membered carbocyclic ring; and Rj, R3, R4, Rs, R9. and R,4 
are as defined in formula I. 
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Another embodiment of the the present invention includes a pharmaceutical 
composition comprising a therapeutically effective amount of a compound of formula I- 
Vin in combination with a phaimaceutically acceptable carrier. 

Another embodiment of the the present invention includes a method of activatmg 
ai adrenoceptors in a host mammal in need of such treatment comprising administering a 
therapeutically ejQfective amount of a compound of fonnula I-Vm. 

Another embodiment of the the present invention includes a method of treating 
urinary incontinence in a host mammal in need of such treatment comprising 
administering a therapeutically effective amount of a compound of formula I-Vm. 

Another embodiment of the the present invention includes a method of treating 
retrograde ejaculation in a host mammal in need of such treatment comprising 
administering a therapeutically effective amount of a compound of formula I-Vm. 

Definition of Terms 

The term "alkenyl," as used herein, refers to a straight or branched chain 
hydrocarbon containing from 2 to 10 carbons and containing at least one carbon-carbon 
double bond formed by the removal of two hydrogens. Representative examples of 
"alkenyl" include, but are not Hmited to, ethenyl, 2-propenyl, 2-methyl-2-propenyI, 3- 
butenyl, 4-pentenyl, 5-hexenyl, 2-heptenyI, 2-methyH-heptenyl, 3-decenyl and the like. 

The term "alkenyloxy," as used herein, refers to a alkenyl group, as defined herein, 
appended to the parent molecular moiety through an oxygen atom. Repesentative 
examples of alkenyloxy include, but are not limited to 4-pentenyloxy, 3 butenyloxy, 
ethenyloxy, and the like 

The term "alkoxy," as used herein, refers to an all^l group, as defined herein, 
appended to the parent molecular moiety through an oxy group, as defined herein. 
Representative examples of alkoxy include, but are not Umited to, methoxy, ethoxy, 
propoxy, 2-propoxy, butoxy, tert-butoxy, pentyloxy, hexyloxy and the like. 
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The term "alkoxyalkyi," as used herein, refers to an alkoxy group, as defined 
herein, appended to the parent molecular moiety through an allQrl group, as defined herein. 
Representative examples of alkoxyalkyi include, but aie not limited to, methoxymethyl, 2- 
(methoxy)ethyl, and the like. 

The tenn "alkoxycarbonyl," as used herein, refers to an alkoxy group, as defined 
herein, appended to the parent molecular moiety through a carbonyl group, as defined 
herein. Representative examples of alkoxycarbonyl include, but are not limited to, 
methoxycarbonyl, ethoxycarbonyl, tert-butoxycarbonyl, and the like. 

The term "alkyl," as used herein, refers to a straight or branched chain hydrocarbon 
containing from 1 to 10 carbon atoms. Representative examples of alkyl include, but are 
not limited to, methyl, ethyl, n-propyl, iso-propyl, n-butyl, sec-butyl, iso-butyl, tert-butyU 
n-pentyl, isopentyl, neopentyl, n-hexyl, 3-methyIhexyl, 2,2-dimethylpentyl, 2,3- 
dimethylpentyl, n-heptyl, n-octyl, n-nonyl, n-decyl, and the like. 

The term "alkylcarbonyl," as used herein, refers to an alkyl group, as defined . 
herein, appended to the parent molecular moiety through a carbonyl group, as defined 
herein. Representative examples of alkylcarbonyl include, but are not limited to, acetyl, 1- 
oxopropyl, 2,2-dimethyl-l-oxopropyl, 1-oxobutyl, 1-oxopentyl, and the like. 

The term "allQrlcarbonylalkyl," as used herein, refers to an alkylcarbonyl group, as 
defined herein, appended to the parent molecular moiety through an alkyl group, as 
defined herein. Representative examples of alkylcarbonylalkyl include, but are not limited 
to, 2-oxopropyl, 3,3-dimethyl-2-oxopropyl, 3-oxobutyl, 3-oxopentyl, and the like. 

The term "alkylcarbonyloxy," as used herein, refers to an alkylcarbonyl group, as 
defined herein, appended to the parent molecular moiety through an oxy group, as defined 
herein. Representative examples of alkylcarbonyloxy include, but are not limited to, 
acetyloxy, ethylcarbonyloxy, tert-butylcarbonyloxy, and the like. 

The term "alkylthio," as used herein, refers to an alkyl group, as defined herein, 
appended to the parent molecular moiety through a thio group, as defined herem. 
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Representative examples of alkyltbio include, but are not limited, methylsulfanyl, 
ethylsulfenyl, tert-butylsulfanyl, hexylsulfenyl, and the like. 

The term "alkynyl," as used herein, refers to a straight or branched chain 
hydrocarbon group containing from 2 to 10 carbon atoms and containing at least one 
carbon-carbon triple bond. Representative examples of alkynyl include, but are not 
limited, to acetylenyl, l-propynyl, 2-propynyl, 3-butynyl, 2-pentynyl, 1-butynyl and the 
like. 

The term "alkynyloxy," as used herein, refers to a alkynyl group, as defined herein, 
appended to the parent molecular moiety through an oxygen atom. Repesentative 
exanq>les of aUQiiyloxy include, but are not Ihnite to 4-pentynyloxy, 3 butynyloxy, 
ethynyloxy, and the like. 

The term "amino," as used herein, refers to a -NHj group. 

The term "aryl," as used herein, refers to a monocyclic-ring system or a bicyclic- 
fused ring system wherein one or more of the fused rings are aromatic. Representative 
examples of aryl include, but are not limited to, azulenyl, indanyl, indenyl, naphthyl, 
phenyl, tetrahydronaphthyl, and the like. 

The aiyl groups of this invention can be substituted with 1, 2, 3, 4, or 5 substituents 
independently selected from alkenyl, alkoxy, alkoxycarbonyl, alkyl, alkylcarbonyl, 
alkylcarbonyloxy, alkylthio, alkynyl, arylalkoxycarbonyl, carboxy, cyano, cycloalkyl, 
cycloalkylalkyl, formyl, halo, haloalkyl, hydroxy, hydroxyalkyl, mercapto, nitro, -NZioZ,i. 
(NZ„>Z„)alkyl, -C(0)Z,oZ„, and -SCO^ZjoZ^. 

The term "arylalkenyl," as used herein, refers to an aryl group, as defined herein, 
appended to the parent molecular moiety through an alkenyl group, as defined herein. 
Representative examples of aiylalkenyl include, but are not lunited to, 2-phenylethenyl, 3- 
phenylpropen-l-yl, 2«naphth-2-ylethenyl, and the like. 

The term "arylalkoxy," as used herein, refers to an aryl group, as defined herein, 
appended to the parent molecular moiety through an alkoxy group, as defined herein. 
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Representative examples of arylalkoxy include, but are not limited to, 2-plienylethoxy, 3- 
naphth-2-ylpropoxy, 5-plienylpentyloxy, and the like. 

The tenn "arylalkoxycarbonyl," as used herein, refers to an arylalkoxy group, as 
defined herein, ^ipended to the parent molecular moiety through a caibonyl group, as 
defined herein. Representative examples of arylalkoxycarbonyl include, but are not 
limited to, benzyloxycarbonyl, naphth-2-yhne1hoxycarbonyl, and the like. 

The term "arylalkyl," as used herein, refers to an aryl group, as defined herein, 
appended to the parent molecular moiety through an alkyl group, as defined herein. 
Representative examples of arylalkyl mclude, but axe not limited to, benzyl, 2-phenylethyl, 
3-phenylpropyl, 2-naphth-2-ylethyl, and the like. 

The term "aryloxy," as used herein, refers to an aryl group, as defined herein, 
appended to the parent molecular moiety through an oxy group, as defined herein. . 
Representative examples of aryloxy mclude, but are not limited to, phenoxy, 4- 
methylphenoxy, and the like. 

The term "carbonyl," as used herein, refers to a -C(0)- group. 
The term "carboxy," as used herein, refers to a -COjH group. 
The term "cyano," as used herein, refers to a -CN group. 
The term "cycloalkyl," as used herein, refers to a saturated cyclic hydrocarbon 
group containing fi-om 3 to 8 carbons. Representative examples of cycloalkyl include, but 
are not limited to, cyclopropyl, cyclobulyl, cyclopentyl, cydohexyl, cycloheptyl, 
cyclooctyl and the like. 

The cycloalkyl groups of this invention can be substituted with 1, 2, or 3 
substituents independently selected fi:om alkoxy, alkoxycarbonyl, alkyl, alkylthio, 
carboxy, formyl, halo, haloalkyl, hydroxy, lower alkyl, mercapto, -N ZjoZn. and -C(0)N 
ZioZii- 

The term "cycloalkylalkyl," as used herein, refers to cycloalkyl group, as defined 
herein, appended to the parent molecular moiety through an alkyl group, as defined herein. 
Representative examples of cycloalkylallg^l include, but are not limited to. 
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cyclopropylmethyl, 2-cyclobutylethyl, cyclopentylmethyl, cyclohexylmetbyl, 4- 
cycloheptylbutyl, and the like. 

The tenn "cycloalkyloxy," as used herein, refers to cycloalkyl group, as defined 
herein, appended to the parent molecular moiety through an oxy group, as defined herein. 
Representative examples of cycloalkyloxy include, but are not limited to, cyclohexyJoxy, 
2-isopropyl-5-methylcyclohexyloxy, and the like. 

The term "formyl," as used herein, refers to a -C(0)H group. 

The term "halo" or "halogen," as used herein, refers to -CI, -Br, -I or -F. 

The term "haloalkoxy," as used herein, refers to at least one halogen, as defined 
herein, appended to the parent molecular moiety through an alkoxy group, as defined 
herein. Representative examples of haloalkoxy include, but are not limited to, 2- 
chloroethoxy. 2,2,2.trichloroethoxy, 2.2,2-.trichloro-2,2-dimethyIethoxy trifluoromethoxy, 
and the like. 

The term •*haIoalkyl," as used herein, refers to at least one halogen, as defined 
herein, appended to the parent molecular moiety through an alkyl group, as defined herein. 
Representative examples of haloalkyl mclude, but are not limited to, chloromethyl, 2- 
fluoroethyl, trifiuoromethyl, pentafluoroethyl, 2-chloro-3-fluoropentyl, and the like. 

The term "heterocycle" or "heterocyclic," as used herein, refers to a monocycHc or 
bicyclic ring system. The monocyclic ring system is exemplified by any 5-, 6- or 7- 
membered ring containing one, two or three heteroatoms v/herein the heteroatoms are 
independently selected fiom nitrogen, oxygen and sulfur. The 5-membered ring has fi-om 
0-2 double bonds and the 6- and 7-membered ring have from 0-3 double bonds. 
Representative examples of monocyclic ring systems include, but are not limited to, 
azetidinyl, azepinyl, aziridinyl, diazepinyl, 1,3-dioxolanyl, dioxanyl, dithianyl, fiiryl, 
imidazolyl, imidazolinyl, imidazolidinyl, isothiazolyl, isothiazolinyl, isothiazolidinyl, 
isoxazolyl, isoxazolinyl, isoxazolidinyl, moipholinyl, oxadiazolyl, oxadiazolinyl, 
oxadiazolidinyl, oxazolyl, oxazolinyl, oxazoUdinyl, piperazinyl, piperidinyl, pyranyl, 
pyrazinyl, pyrazolyl, pyiazolinyl, pyrazoKdinyl, pyridinyl, pyrimidinyl, pyridazinyl. 
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pyrrolyl, pyirolinyl, pyrrolidinyl, tetrahydrofuranyl, tetrahydrotbiophenyl, tetrazinyl, 
tetrazolyl, thiadiazolyl, thiadiazolinyl, thiadiazolidinyl, thiazolyl, thiazolinyl, tiuazoUdinyl. 
thienyl, thiomoipholinyl, thiomoipholine 1,1-dioxide, thiopyranyl, triazdnyl, triazolyl, 
trithianyl, and the like. BicycUc ring systems are exemplified by any of the above 
monocycUc ring systems fused to an aiyl group as defined herein, a cycloalkyl group as 
defined herein, or another monocyclic ring system. Representative examples of bicycUc 
ring systems include but are not limited to, for example, benzimidazolyl, benzothiazolyl, 
benzothienyl, benzoxazolyl. benzoftiranyl, benzopyranyl, benzothiopyranyl, 
benzodioxinyl, l,3-ben2odioxolyl, cinnolinyl, inda2»lyl, indolyl, indolinyl, indolisdnyl, 
naphthyridinyl, isobenzofiiranyl. isobenzolfaienyl, isoindolyl. isoindolinyl. isoquinolinyl, 
phthalaanyl, pyranopyridinyl, quinolinyU quinolizinyl, quinoxalinyl, quinazolinyl, 
tetrahydroisoquinolinyl, tetrahydroquinolinyl, thiopyranopyridinyl, and the like. 

The heterocycles of this invention can be substituted with 1, 2, or 3 substituents 
independently selected fiom alkenyl, alkoxy, alkoxycarbonyl, alkyl, alkylcarbonyl, 
alkylcarbonyloxy, alkylthio, alkynyl, arylalkoxycarbonyl, carboxy, cyano, cycloalkyl, 
cycloalkylalkyl, formyl, halo, haloalkyl, hydroxy, hydroxyallq^l, mercapto, nitro, -NZ,oZ„, 
(NZioZu)alkyl, -C(0)NZ,oZi„ and -SO^NZioZj,. 

The term "hydroxy," as used herein, refers to an -OH group. 
The term "hydroxyalkyl," as used herein, refers to a hydroxy group, as defined 
herein, appended to the parent molecular moiety through an alkyl group, as defined herein. 
Representative examples of hydroxyalkyl include, but are not limited to, hydroxymethyl, 
2-hydroxyethyl, 3-hydroxypropyl, 2-ethyi-4-hydroxyheptyl, and the like. 

The term "lower alkenyl," as used herein, is a subset of alkenyl as defined herein 
and refers to a straight or branched cham hydrocarbon groiq) containing from 2 to 4 carbon 
atoms and containing at least one carbon-carbon double bond formed by the removal of 
two hydrogens. Representative examples of "lower alkenyl" include, but are not limited 
to, ethenyl, 1-propenyl, 2-propenyl, 2-butenyl, and the like. 
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The teim "lower alkoxy," as used herein, refers to a lower alkyl group, as defined 
herein, appended to &e parent molecular moiety through an oxy group, as defined herein. 
Representative examples of lower alkoxy include, but are not limited to, methoxy, edioxy, 
propoxy, 2-propoxy, butoxy, tert-butoxy, and flie like. 

The term "lower alkyl," as used herein, refers to a straight or branched chain 
hydrocarbon group containing from l-to-4 carbon atoms. Representative examples of 
lower alkyl include, but are not limited to, methyl, ethyl, n-propyl, iso-propyi, n-butyl, 
iso-butyl, tert-butyl, and the like. 

The term "lower haloalkyl," as used herein, refers to at least one halogen, as 
defined herein, appended to the parent molecular moiety through a lower alkyl group, as 
defined herein. Representative examples of lower haloalkyl include, but are not limited to, 
fluoromethyl, difluoromethyl, trifluoromethyl, pentafluoroethyl, chloromethyl, 3- 
chloropropyl, 2-fluoroethy], 2,2,2-trifluoroethyl, 2,2-difluoroethyl, and the like. 
The term "mercapto," as used herein, refers to a -SH group. 
The term "nitro," as used herein, refers to a -NOj group. 
The term "-NZ,oZ„," as used herein, refers to two groups, Z,o and Z„, which are 
appended to the parent molecular moiety through a nitrogen atom. Z,o and Z,, are 
independently selected fi-om hydrogen, alkyl, alkylcarbonyl, aryl, arylalkyl, and fonnyl. 
Representative examples of -NZioZj, include, but are not limited to, amino, benzylamino, 
methylamino, acetylamino, acetyknethylamino, and the like. 

The term "(NZ,oZ„)alkyl," as used herein, refers to a -NZ,oZ„ group, as defined 
herein, appended to the parent molecular moiety through an alkyl group, as defined herein. 
Representative examples of (NZ,oZ„)alkyl include, but are not limited to, aminomethyl, 
benzylaminomethyl, methylaminomethyl, acetylaminomethyl, acetyhnethylaminomethyl, 
and the like. 

The term "oxy," as used herein, refers to (-0-). 

The term "sulfonyl," as used herein, refers to a -8(0)2- group. 

The term "thio," as used herein, refers to (-S-). 
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Compounds of the present invention may exist as stereoisomers where asymmetric 
or chiral centers are present The present invention contemplates various stereoisomers 
and mixtures thereof Stereoisomers include enantiomers and diastereomers. Individual 
stereoisomers of compounds of the present invention can be prepared synthetically fiom 
commercially available starting materials which contain asymmetric or chiral centers or by 
preparation of racemic mixtures followed by resolution well-known to fliose of ordinary 
skill in the art. These methods of resolution are exemplified by (1) attachment of a 
mixture of enantiomers to a chiral auxiliary, separation of the resulting mixture of 
diastereomers by recrystallization or chromatography and liberation of the optically pure 
product from the auxiliary or (2) direct separation of the mature of optical enantiomers on 
chiral chromatographic colunms. 

Geometric isomers can also exist m the compounds of the present invention. The 
present invention contemplates the various geometric isomers and mixtures thereof 
resulting from the arrangement of substituents around a carbon-carbon double bond. 
Substituents around a carbon-carbon double bond are designated as being in the (Z) or (E) 
configuration where the term (Z) represents substituents on the same side of the carbon- 
carbon double bond and tiie term (E) represents substituents on opposite sides of the 
carbon-carbon double bond. Geometric isomers of the present invention can be separated 
into individual (E) and (Z) isomers by chromatography such as flash chromatography, 
medium pressure liquid chromatography, or high pressure liquid chromatography. 
Geometric isomers can also exist m the compounds of the present invention resulting from 
the arrangement of substituents around a ring. The arrangement of substituents around a 
ring are designated as cis or trans where the term "cis" represents substituents on the same 
side of the plane of the ring and the term "trans" represents substituents on opposite sides 
of the plane of the ring. Mixtures of compounds where the substitutients are disposed on 
both the same and opposite sides of plane of the rmg are designated "cis/trans." 
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Prefeired compounds of fonnula I include, 
N45A7.84etrahydro-5-(5-nie%l-lH-imidazol-4-yl)-l- 

naphthalenyl]etfaanesulfonamide; 

N-[l<lH-imida2ol-4-yl)-l,3-dihydro-2-ben2othien-4-yl]ethanes^^ 
N-[3<lH-imida2»l-4-yl>2,3-dihydro-l-ben20thien-7-yl]ethanes^^ 
N-[5-(lH-iinidazol-4-yl)-5,6,7.8-tetrahydro-l-naphthalenyl]-l- 

piperidinesulfonamide; 

benzyl 5<lH-miidazol-4-yl)-5,67,8-tetrahydro-l-naphthalenylc^^ 

N-(5-(lH-imida2ol-4-yl)-5,6J>tetrahydio-l-naphthalenyl] 

N45-(lH-imida2X)l-4-yl)-5,6J,84etrahydio-l-naphflialenyl]-K-p^^^ 

N-[5-(lH-imida2ol-4-yl)-5,6J,8-tetrahydro-l-naphthdenyI]-N'-isoprop^^ 

N-[4-(lH-imida2oM-yl)-2-methyl-i;23,4-tetrahydto-8- 

isoquinolinyljethanesulfonaniide; 

N-[4-(2-ethyl-lH-imida20l-4-yI)-l,2,3,4-tetrahydro-8- 

isoquinolinyl]ethanesulfonamide; 

K-[2-ethyl-4-(lH-iinidazol-4^yl)-l ,2,3,4-tetrahydro-8- 

isoqumolmyl]ethanesulfonamide; 

N-[l-(2-^thyl-lH-imidazoI-4-yl)-lA3,4-tetrahydro-5- 

isoquinolinyljethanesulfonamide; 

N-[2-ethyl-l-(lH-imidazol-4-yi>l,2,3,4-tetrahydro-5- 

isoquinolinyljethanesuifonamide; 

N-[4-(lH-inMdazol-4-yl)-l,2,3,44etrahydn)-8-quinolinyl]eth^ 
N4HlH-imidazol-4-yl)-3,4-dihydro-lH-isotMochiomen-5-yl]et^ 
N-[4-(lH-iinidazol-4-yl>3,4-dihydro-lH-isotMochromen-8-yl]ethan 
N-{3-[cyclopentyndene(lH-imida2»14-yJ)methyl]phenyl}ethanesulfonam 
N-[5-(lH-imidazol-4-yl)-2-methoxy.5,6,7,8-tetrahydro-l- 
naphthalenyljmethanesulfonamide; 
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N-[2-hydroxy-5-(lH-imidazol-4-yl)-5,6,7,8-tetrahydro-l- 
naphthalenyl]inethanesulfonainide; 

N-[2-hydroxy-5-{2-methyl-m-iinidazol-4-yl)-5,6.7,8-tet^ 
naphfhaleDyl]methanesulfonainide; 

N-[2-hydroxy-5Kl-methyl-lH-iinidazol-5-yl)-5A7,8 
naphthalenyl]inethanesulfonamide; 

N-[2-hydroxy-5<l-me%l-lH-iimdazoM-yl)-5,6,7,8-tetrahydro-l- 
naphthalenyl]methanesulfonamide; 

N-[5-(l-ethyl4H-iinidazoM-yl>2-hydroxy-5,6,7,8-tetrahydro-l- 
naphthalenyljixiethanesulfonamide; 

N-[2-hydioxy-5-(l-propyl-lH-imidazol-4-yl>5,6,7,8-tetrahydro-l- 
mphthalenyljmethaiiesulfoiiainide; 

N-[5-(lH-iinidazol-4-yl)-5,6J,84etrahydro4-naphthdenyl]methane^^ 

(R)-N-[5-(lH-imidazol-4-yl)-5,6,7,8-tetrahydio-l- 
naphthaienyl]inethanesulfonainide; 

(S)-N-[5-(lH-imidazoM-yl)-5,6,7,8-tetrahydro-l- 
naphthalenyl]inethanesulfonamide; 

N-[5-(lH4imdazol-4-yl)-5,67,84eteahydro4-naphthalenyl]ethan 

N-[5,6J,8-tetrahydro-5-(l-methyl-lH-imidazol-4-yl)-l- 
naphthalenyl]methanesulfoiiainide; 

N-[5,6J,8-tetrahydro-5<lH-iinidazol-4-yl)-l-naphthalenyI]-N- 
methylmethanesulfonmamide; 

N-[5,6J,84etrahydro-5<lH-iimdazol-4-yl)-l-naph1iidenyl]acetam 

2A2-trifluoro-N-[5-(lH-imidazol-4-yl>5A7,8-tetrahydro-l- 
naph1halenyl]acetainide; 

N-[5,6J,8-tetrahydio-5<lH-iinidazol-4-yl)-l-naphthal 
methylethanesulfonamide; 

N-[4-(lH-imidazol-4-yl)-3,4-dihydro-2H<hromen-8-yl]methanesd^^ 
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N-[5,6J3-tetrahydro-5-(lH-imidazol-4-yI)-l-naphthalenyl]-2^> 
trifluoToethanesuifoiiamide; 

N-[l<lH.imidazoI-4-yI>2,3-dihydro-IH-mden-4-yl]metfa^ 
N-[5,6,7,8-tetrahydr<>-5-(lH-imidazol-4-yl)-4.methyl-l- 

naphthalenyljmethanesulfonamide; 

N-[5,6,7,8-tetrahydro-4-hydroxy-5-(lH-imidazol-4-yl)-l- 

naphthalenyl]methaiiesulfonamide; 

N-[5A7,84etrahydio><lH-iimdazol-4-yl)-4-methoxy-^ 

naphthalenyljethanesulfonamide; 

N-[5,6,7,8-tetrahydrc)-(lH-imidazDl-4-yl)-4-methoxy-l- 

naphthalenyljmethanesulfonamide; 

N-[5,6,7,8-tetrahydro-(lH-imida2ol-4-yl)-l- 

naphthalenyl]cyclopropanesulfonamide; 

(+)-N-[5-(lH-iniidazoi-4-yl)-5,6,7,8-tetrahydro.l-imphthale 

0-N-t5-(lH-inudazol-4-yl>5,6,7,8-tetrahydro-l-naphA^ 

(-)-N-[5,6J,8-tetrahydro-5-(lH-imidazol-4-yl)-l-MphthaIe 

trifluoroethanesulfonaznide; 

(+)-N-[5,6J3-tetrahydro-5-(lH-inuda2»l-4-yl)-l-naphthalen^^ 
trifluoroethanesulfonamide; 

N-[5-(lH-iinidazol-4-yl)-6J3,9-teti^ydro-5H-benzo[a]cycto^^ 
yljmethanesulfonamide; 

N-[HlH-iinida2ol-4-yl>2,3-dmydro4H-inden-4-yl]ethanes^^^ 
N-[5-(lH-imidazol-4-yl)-6.7,8,9-tetrahydro-5H-ben2»[a]^^^^ 
yljetfaanesulfonamide; 

N-[4^hloro-5-(lH-imidazol-4-yl)-5,6,7,8-tetrahydro-l- 
napIithaIenyl]ethanesulfonaimde; 

N-[4-cMoro-5-(lH-iimdazol-4-yl)-5,6,7,8-tetrahydro-l- 
naphthalenyl]methanesulfonaiiiide; 
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N44-fluoro-5<lH-imidazol-4-yl)-5,6,7,8-tetrahydro-l- 
naphthalenyl]methanesulfonainide; 

N-[3<l-(lH-iiiudazol-4-yl)vmyl)phenyl]etbanesulfbnaim 

N-{34HlH-iimdazol-4-yl)-2-metboxyethenyl]phenyl}etto 

N-[5-(lH-iinidazol-4-yl>7,8-dihydro-l-iiaphthalenyl]methan^ 

N-[3<cyclohexylidene-(lH-imida2ol-4-ylmethyl)phenyl]ethm^^ 

N-[5-(lH-inuda2»M-yl)-5A7,8-tetrahydro-l-naphtMenyl]-3,5-dim^ 

isoxazolesulfonamide; 

N-[5-(lH-imidazol-4-yl)-5,6,7,8-tetrahydro-l-naphthalenyl]-l- 

propanesulfonamide; 

N-[5KlH-inudazol-4-yl)-5A7,84etrahydro-l-iiaphthale^^^ 

3-cWoro-N-[5-(lH-iimdazol-4-yl)-5A7,8-tetrahydro-l-napht^ 
propanesulfonamide; 

N-[5<lH-imidazol-4-yl)-5,67,8-tetiahydro-l-iiaphthalenyl]-l-me%l^ 
imidazole-4-sulfonainide; 

N-[5-(lH-iinidazol-4-yl)-5,6,7,8-tetrahydro-l- 
naphthalenyl](phenyl)inethanesulfonamide; 

N-[5-(lH-imidazol-4-yl)-5,6,7,8-tetrahydro-l-naphthalenyl]-4- 

methylbenzenesulfonamide; 

N-[5-(lH-imidazol-4-yl)-5,6,7,8-tetrahydro-l-iiaphthalenyl]-2- 
methylbenzenesulfonamide; 

N-[5-(lH-imidazoI-4-yl)-5,6,7,8-tetrahydro-l-naphthaienyI]-2-phenyI-l- 

ethenesulfonamide; 

N-[5KlH-iinidazol-4-yl>5A7,84etrahydro-l-naphthalenyl]-^ 
methoxybeDzenesulfonamide; 

5-cMoro-N-[5<lH-iinidazol-4-yl)-5,6,7,8-tetrahydr()-l-iiaphfl^ 
tiiiophenesulfonamide; 
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N-[5<lH-imidazol-4-yl)-5^7,84etrahydro-l-naphthalenyl]-8- 
quinolinesulfonamide; 

5-chloro-N-[5-(l H-imidazol-4-yl)-5.6,7,8-tetrahydro-l-naphthaIenyl]-l ,3- 
dimethyl- lH-pyraiZOle-4-sulfonamide; 

me%I2-{[(5<lH-imidazoM-yl)-5,6,7,8-tetrahydro-l- 
naphthalenyl)amino]sulfonyl}-3-thiophenecarboxylate; 

N-(5-{[(5-(lH-iinidazol-4-yl)-5,6J,8-tetrahydro-l-naphthalenyl)an^ 
4-methyH ,3-tbiazol-2-yl)acetamide; 

5-cWoro-N-(5-<lH-imidazol-4-yl)-5A7,8-tetrahydro-l-naphtM 

2,3-dihydro-l -benzothiophene-2-sulfoiiamide; 

N-[4-(lH-iinida2ol-4-yl)-3,4-dihydro-2H-chromen-8-yl]et^ 
N-[6-fluoro-4-(lH-imidazol-4-yl>3,4-dihydio-2H-chromen-8- 

yl]ethanesulfonamide; 

N-[5-(2-methyl-lH-imidazol-4-yl)-5,6,7,8-tetraliydro-l- 

iiaphthalenyl]ethanesulfonamide; 

N-[l-{lH-iimdazol-4-yI>l,3Kiihydro-2-benzofiiran-4-yl]et^ 
2.2,2-trifIuoro-N-[4KlH-iimda2ol-4-yl>3,4-daiydio-2^^ 

ylJethanesuJfonamide; 

N-[4-(lH-iimdazoM-yl)-3,4-dihydro-2H-thiochromen-8-yl]ethanes^^ 
N-[6-fluoro-4-(lH-iinidazol-4-yl)-3,4-dihydro-2H-chromen-8- 
y]]inethanesulfonamide; 

2,2,2-trifluoro-N-{3-[l-(lH-imida2ol-4-yl)vinyl]phenyl}ethanesulfonami 
N-{3-[l-<lH-i2nidazol-4-yl)vinyl]phenyl}methanesulfonamide; 
(+)N-[4-(lH-iimdazol-4-yl>3,4Kiihydn)-2H-^lm>men-8-yl]m 
N-{341-(lH-imida2ol-4-yl)-2-me%l-l-propenyl]phenyl}ethanesu^^ 
(+)N-[4<lH-imidazol-4-yl>3,4Kiihydro-2H-chromen-8-yl]ettim 
N-[3-cycIokexyI-5-(lH-iimda2ol-4-yl)-5,6.7,8-tetrahydro-l- 
naphthalenyljethanesulfonamide; 
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N-[5-(lH-imidazol-4-yl)-2-methyl-5,6,7,8-tetrahydro-l- 
naphthalenyl]ethanesulfonainide; 

N'-[5<lH-inudazol-4-yl>5,i5J,8-tetrahydro-l-n^ 

dimeihylsulfamide; 

N'-[5<lH-iimdazol-4-yl>5,6,7,8-tetrahydro4 -naphtha 
N-cyclohexyl-N-ethyl-N*-[5KlH-imidazoM-yl>5,6,7,8-tetr^ 

naphthalenyl]urea; 

N-[5<lH-imidazol-4-yl)-5,6,7,8-tetrahydro-l-naphthalenyll-l- 

piperidinecarboxamide; 

N-[5-(lH-Mdazol-4-yl>5,6,7,8-tetrahydro-l-n84phthalenyq 

piperidinecarboxamide; 

N'-[5-(lH-iimdazol-4-yl)-5,6J,8-tetrahydro-l-naphtbaleayi]-R 

metfaoxyethyl)urea; 

N-[5-(lH-iinidazol-4-yl)-5,6,7,8-tetrahydro-l-naphthalenyl]-4- 

morphoiinecarboxamide; 

N-e%l-N-[5-(lH-iinidazol-4-yl)-5,6,7,8-tetrahydro-l-naphthalenyQ^^ 

isopropylurea; 

methyl 5KlH-inudazoM-yl)-5,6J,8-tetrahydro-l-naphthalenyl^^ 
ethyl 5-(lH-imidazol-4-yl)-5,6,7,8-tetrahydro-l-naphthalenylcarbamate; 
2,2>tricWoroe%15<lH-iimda2ol-4-yl)-5,6,7,8-tetrahydro-l- 

naphthalenylcarbamate; 

2^>trichloro44-dimethylethyl5<lH-imidazoI-4-yl)-5,6,7,8-tetrahydro 

naphthalenylcarbamate; 

(lS^R,5S)-2-isopropyl-5-me%lcyclohexyl5-(lH-hnida2ol-4-yl)-5,6,7,8- 

tetrahydro-l-naphthalenylcarbamate; 

4-methylphenyl5<lH-imidazol-4-yl>5A7,84etrahydro4-naphthaleny 
N-[3-fluoro-5-(lH-iinidazol-4-yl)-5,6,7,8-tetrahydn)-l- 

naphthalenyl]ethanesulfonaniide; and 
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N-[3-cWoro-5-(lH-imida2ol-4-yl)-5,6,7,8-tetrahydio-l- 
naplithalenyl]ethanesiilfonamide and phannaceutically acceptable salts, fheieof. 

Abbreviations 

Abbreviations which have been used in the descriptions of the schemes and the 
examples that follow are: DMF for NJ^^-dimethylfo^namide; DMSO for 
dimethylsulfoxide, NBS for N-bromosuccinimide, NCS for N-chlorosuccmunide, PPA for 
polyphosphoric acid, pyr for pyridine, and THF for tetrahydrofman. 

Preparation of Compounds of The faventioD 

The compounds and processes of the present invention will be better understood in 
connection with the following synthetic schemes and methods which illustrate a means by 
which the compoimds of the invention can be prepared. All references cited in the 
following schemes and examples are herein incorporated by reference. 

The compounds of this invention can be prepared by a variety of synthetic routes. 
Representative procedures are shown in Schemes 1-26. 
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Scheme 1 




Indanes, tettahydronaphthalenes, or tetrahydrobenzo[a]cycloheptenes of general 
5 formula (8), wherein p is 0, 1, or 2 and Ri,R2,I^,R4, and Rj are as defined in formula I, 
can be prepared as described in Scheme 1. Nitrocompounds of general formula (1), from 
Schemes 3 and 4, can be treated with 4-iodoimidazole of general formula (2), wtenein PG 
may be N^-dimethylsulfamoyl prepared according to (R-M.Tumer, J. Org. Chem. (1991), 
56, 5739-5740) or PG may be trityl prepared according to (K. Kirk, J. HeL Chem. (1985), 
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22, 57-59), in the presence of ethyl magnesium bromide to provide alcohols of general 
formula (3). Alcohols of general formula (3) can be dehydrated under acidic conditions 
(such as aqueous HCI, paia-toluenesuifonic acid, tiifluoroacetic acid or the like) to provide 
dihydro-compounds of general formula (4). The acidic conditions may cause removal of 
the protecting group (PG) necessitating reprotection with a nitrogen protecting reagent 
such as di-tert-butyl-dicarbonate. Dihydro-compounds of general formula (4) can be 
treated with a catalyst (such as palladium on carbon or the like) in a solvent (such as 
methanol, ethyl acetate or the like) under a hydrogen atmosphere to provide anilines of 
general fonnuk (5), Anilmes of general formula (5) can be treated with sulfonylating 
agents (such as sulfonyl chlorides) or acylating agents (such as anhydrides, acid chlorides, 
isocyanates, chloroformates, and carbamyl chlorides ) usmg a mild base (such as pyridine) 
in a solvent (such as dichloromethane) to provide compounds of general formula (6). 
Compounds of general formula (6) wherein R, is phenoxycarbonyl can be treated with a 
primary or secondary amines to provide compounds of general formula (6) wherein R, is 
C(0)NZ3Z4, wherein Z3 and Z4 are as defined m formula I. Compounds of general formula 
(6) can be treated with a strong non nucleophilic base (such as sodium hydride or the like) 
m a solvent (such as DMF or the like) and electrophiles such as alkyl halides, arylalkyl 
halides, cycloalkyl halides, or cycloalkylalkyl halides to provide compounds of general 
formula (7). The imidazole protecting group, N,N-dimethyisulfamoyl or tert- 
butoxycarbonyl, can be cleaved under acidic conditions such as trifluoroacetic acid or 
refluxing aqueous HCI to provide indanes, tetrahydronaphthalenes, or 
tetrahydroben2o[a]cycloheptenes of general formula (8). 

Indenes, dihydronaphthalenes, or dihydroben2o[a]cycloheptenes of general formula 
(8A), whereinp is 0, 1, or 2 and Rj, Rj, R3, R^, and R^ are as defined in formula I, can be 
prepared as described in Scheme 1 . Dihydro comnpounds of general formula (4) can be 
treated with a metal such as zinc m a solvent such as acetic acid to provide anilines of 
general formula (5A). Anilines of general formula (5 A) can be processed as described for 
the conversion of compounds of general formula (5) to compounds of general formula (8) 
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to provide indenes, dihydronaphthalenes, or dihydiobenzo[a]cyclolieptenes of general 
formula (8 A). 



Scheme 2 




An alternate method of preparing indanes, tetrahydronaphthalenes, or 
tetrahydrobenzo[a]cycloheptenes of general formula (8), wherein p is 0, 1, or 2 and R,, Rj, 
R3, R,, and R5 are as defined in formula I, can be used as described in Scheme 2. 
Nitrocompounds of general formula (1), &om Schemes 3 and 4, can be treated with a 
metal such as zinc in acetic acid to provide anilines of general formula (10). Anilmes of 
general formula (10) can be treated as described in Scheme 1 to provide compounds of 
general fonnula (1 1). Compounds of general formula (1 1), wherein Rj is other than 
hydrogen, can be treated with imidazoles of general formula (2), firom Scheme 1, as 
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described in Scheme 1 to provide alcohols of general fonnula (12). Alcohols of general 
formula (12) can be treated in a stepwise fashion with acid, hydrogenation conditions, and 
then acid as described in Scheme I to provide indanes, tetrahydronaphthalenes, or 
tetrahydroben2o[a]cycloheptenes of general formula (8). 

Scheme 3 

O 

'^^Y^^V^^H nialonic acid R3 ^s^^^^js^x-^COaH Hj. Pd/C ^3 >s-X^55s^^s^C02H 




Ra^^ piperfdine ^^^^^ EtOAc 



p pyridine i a 

R5 Rg R5 

(16) (17) (18) 




.-V 



PPA 

(18) • 

heat 



NO2 



R5 

(19) (20) 
Nitroindanones of general formula (20) wherein R3, R^, and Rj are as defined in 
formula I, can be prepared as described in Scheme 3. Benzaldehydes of general fomiula 
(16) can be treated with malonic acid in the presence of a base such as piperidine in a 
solvent such as pyridine to provide unsaturated propionic acids of general formula (17). 
Unsaturated propionic acids of general formula (17) can be hydrogenated using a catalyst 
such as palladium on carbon in a solvent such as ethyl acetate to provide saturated acids of 
general fonnula (18). Acids of general formula (18) can be heated in the presence of acid 
such as polyphcsphoric acid (PPA) to provide indanones of general formula (19). 
Indanones of general formula (19) can be treated with fuming nitric acid and concentrated 
sulfuric acid in a solvent such as sulfuric acid or acetic acid to provide nitroindanones of 
general formula (20). 
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Scheme 4 



NO2 




1) aq. KOH 

(18) - ^ Rg 1^5 w 

• (21) (22) 

. 1)BH3THF NO. 

2) DMSO. CI2C2O2 ^ ^ ^ 1)aq.K0H 

TEA, CH2CI2 I 2) PPA, heat 




3,(EK)).P(0)CH.C0.Et r,A^ EtO^O ^>""°--"^^- R," 

tBuOK i R (3 

4)H2,Pd/C.EtOH p4) 

Niliodihydron^hthalenones of genaal fonnula (22) and 
nitrotetiahydrobenzoMcyclohqjtenones of general formula (24), wherein R^, R*. and Rj 
aie as defined in fonnula I. can be prepared as described in Scheme 4. Acids of general 
formula (18). from Scheme 3, can be reduced to the alcohol, tosylated or mesylated, and 
then treated with sodium cyanide in a stepwise fashion to provide nitriles of general 
formula (21). Nitriles of general formula (21) can be treated with aqueous base, cyclized 
under acidic or Friedel-Crafls acylation conditions, and mtrated in a stepwise fashion to 
provide nitrodihydronaphthalenones of general formula (22). 

Acids of general formula (18), from Scheme 3, can be reduced to flie alcohol, 
oxidized to &e aldehyde, treated vrith triethyl phosphonoacetate, and hydiogenated in a 
stepwise fashion to provide esters of general formula (23). Esters of general formula (23) 
can be treated with aqueous base, cyclized under acidic or Friedel-Crafls acylation 
conditions, and nitrated in a stepwise fashion to provide 
nitiotetrahydrobenzo[a]cycloheptenones of general formula (24). 
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Scheme 5 




AnoHier method of preparing indanes, tetrahydronaphthalenes, or 
tetrahydrobenzo[a]cycloheptenes of general formula (8), wherein p is 0, 1, or 2, and R„ R^, 
R3, R4, and are as defined in formula I, can be used as described in Scheme 5. Anisoles 
of general fonnula (26) can be treated with N-methylfoimanilide in phosphorous 
oxychloride as described in (Hunsberger. Jj\mer.Chem.Soc.(1955), 77, 2466^2474) to 
provide aldehydes of general fonnula (27). Alternatively, anisoles of general formula (26) 
can be deprotonated with butyUithium in a solvent such as ether and the resultmg anion- 
quenched with a formamide such as N,N-dimethylfoimamide as described in (Murray, P. 
J. Bioorg.Med.Chem.Lett (1996), 6, 403^08) to provide aldehydes of general formula 
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(27). Aldehydes of general fonnula (27) can be treated with phosphonates or phophonium 
reagents such as (2-carboxyethyl)triphenylphosphomiim hromide, prepared as described in 
(Abdnkakharov, V. S. Chem.NatCompd.CEngl.Transl.) (1990), 4, 486-487). in the 
presence of sodium hydride in a solvent such as dimethylsulfoxide to provide acids of 
general formula (28), wherein p is 0, 1, or 2. Acids of general formula (28) can be 
hydrogenated using a catalyst such as palladium on carbon in a solvent such as ethyl 
acetate to provide acids of general fonnula (29). Acids of general formula (29) can be 
cyclizated to provide methoxy compounds of general fonnula (30) under acidic conditions 
(such as heating in polyphosphoric acid for example) or Friedel-Crafts acylation 
conditions. Methoxy compounds of general formula (30) can be treated with a Lewis acid 
(AICI3 or the like) and a solvent (dichloromefhane or the like) to provide phenols of 
general formula (31). Phenols of general formula (31) can be treated with 4-chloro-2- 
phenylqumazoline as described in (Newman, A.H. J. Med, Chem. (1992), 35, 4135-4142) 
to provide anilines of general formula (10). Anilines of general formula (10) can be 
processed as described in Schemes 1 and 2 to provide indanes, tetrahydronaphthalenes, or 
tetrahydroben2»[a]cycloheptenes of general formula (8). 

Alternatively, phenols of general formula (3 1) can be treated with trifluoromethane 
sulfonic anhydride in the presence of a non nucleophilic base (such as 2,6-di-tert-butyl-4- 
methylpyridine or the like) in a solvent (such as dichloromethane) to provide 
trifluoromethanesulfonates of general formula (32). Treatment of sulfonates (32) with 
primary amines such as benzyl amine or optionally substituted anilines in the presence of a 
palladium catalyst such as palladium (II) acetate under conditions described by 
(Buchwald, J. Org. Chem. (1997), 62, 1264-1267) can provide compounds of general 
formula (33). Compounds of general fonnula (33) can be processed as described in 
Schemes 1 or 2 to provide tetrahydronaphthalenes of general formula (8). 
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Scheme 6 




Aa alternate method for preparing methoxyindanones (41), 
methoxytetrahydronaphthalenones (42). and methoxytetrahydrobenzo[a]cycloheptenoQes 
(43), wherein R3, R4, and R. are as defined in formula I, can be used as described in 
Scheme 6. Phenols of general formula (36) can be treated with allyl bromide in the 
presence of a base such as potassium carbonate in a solvent such as acetone to provide 
allylic ethers of general formula (37). Claisen rearrangement of ethers of general formula 
(37) via heating with or without a solvent such as N,N-diethylaniline provides phenols of 
general formula (38). Phenols of general formula (38) can be methylated with methyl 
iodide or the like using a base such as potassium carbonate in a solvent such as acetone to 
provide anisoles of general formula (39). Anisoles of general formula (39) can be treated 
with a hydroborating agent such as 9-borabicyclo[3.3. IJaonane or the like in a solvent 
such as THF followed by oxidation with hydrogen peroxide in aqueous sodium hydroxide 
or the like to provide alcohols of general foraiula (40). Alcohols of general formula (40) 
can be treated with an oxidizing agent such as nitric acid or chromic acid to provide the 
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corresponding carboxylic acid which can then be processed as described in Scheme 3 to 
provide methoxyindanones of general formula (41). Alcohols of general formula (40) can 
be processed as described in Scheme 4 to provide melhoxytetiahydronaphthalenones of 
general formula (42) and methoxytetrahydrobenzo[a]c^cloheptenones of general formula 
5 (43). 



Scheme 7 




Another method of preparing indanes, tetrahydronaphthalenes, or 
tetrahydrobenzo[a]cycloheptenes of general formula (8). wherein p is 0. 1, or 2, and R,. Rj, 
R3, R4, and Ri are as defined in formula I, can be used as described in Scheme 7. 
Indanones, tetrahydronaphthalenones, or tetrahydrobeDzo[a]cycloheptenones of general 
formula (46), can be treated with sodium azide in the presence of sulfuric acid in a solvent 
such as toluene to provide lactams of general formula (47). Lactams of general formula 
(47) can be treated with hydrochloric acid in methanol with heat to provide anilines of 
general formula (48). Anilines of general formula (48) can be treated with acylating or 
sulfonating agents in a solvent such pyridine to provide esters of general formula (49). 
Esters of general formula (49) can be cyclized to provide indanones, 
tetrahydronaphthalenones, or tetrahydrobenzo[a]cycloheptenones of general formula (50) 
by heatmg m an acid such as polyphosphoric acid for example. Indanones, 
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tetrahydronaphthalenones, ortetrahydrobenzo[a]cycloheptenones of general foimula (50) 
can be processed as described in Schemes 1 and 2 to provide indanes, 
tetrahydronaphthalenes, or tetrahydroben2o[a]cycloheptencs of general fonnula (8). 

Scheme 8 




Chromanes of general formula (58), wherein R,. Rj, R3, R^, and R, are as defined in 
formula I, can be prepared as described in Scheme 8. Phenols of general formula (53) can 
be nitrated (54) and then treated with S-bromopropionic acid to provide acids of general 
formula (55). Acids of general formula (55) can be cyclized with phosphorous pentoxide 
to provide chromanones of general formula (56). Chromanones of general formula (56) 
can be processed as described in Schemes 1 and 2 to provide chromenes of general 
formula (57) and chromaiies of general fonnula (58). 
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Scheme 9 
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Tetrahydroquinolines of general formula (69), wherein Rj, R2, R3, R4, ^s> and R„ 
are as defined in formula I, can be prepared as described in Scheme 9. Anilines of general 
formula (59) can be treated with a nitrating agent such as fuming nitric acid to provide 
nitroanilines of general formula (60). Nitroanilines of general formula (60) can be treated 
with acrylic acid in a solvent such as acetic acid to provide propionic acids of general 
formula (61). Propionic acids of general formula (61) can also be prepared from 
substituted nitrohalides of general formula (62). NitrohaHdes of general formula (62) can 
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be treated with 3-aminopropioiuc acid in the presence of a base such as potassium 
carbonate to provide propoionic acids of general formula (61). Propionic acids of general 
formula (61) can be saponified under aqueous acidic conditions to provide diacids of 
general formula (63). Diacids of general formula (63) can be cyclized using potassium 
acetate and acetic anhydride as described in (Bolotina, L. A 

Chem.Het.Compd.(EngLTransL), (1982), 18, 671-^73) to provide nitroquinoUnones of 
general formula (64). NitroquinoUnones of general formula (64) can be treated with 
acylating or suifonylating agents (such as sulfonyl chlorides, anhydrides, acid chlorides, or 
the like) using a mild base (such as pyridine) in a solvent (such as dichloromethane) to 
provide N-acylated nitroquinolinones of general formula (65) or N-suIfonated 
nitroquinolinones of general formula (65). Alternatively, nitroquinolinones of general 
formula (64) also can be alkylated with alkyl halides such as methyl iodide, ethyl iodide, 
benzyl bromide, or the like in the presence of a base such as potassium carbonate to 
provide or N-alkylated nitroquinolinones of general formula (65). Nitroquinolinones of 
general formula (65) can be processed as described in previous Schemes 1 and 2 to 
provide compounds of general formula (66). Compounds of general formula (66) can be 
treated with acid to provide dihydroquinolines of general formula (68). Compounds of 
general formula (66) can also be exposed to hydrogenation conditions followed by 
treatment with acid to provide tetrahydroquinolines of general formula (69). 
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Scheme 10 




(70) (71) (72) (73) 




Thiochromanes of general formula (77) and (78), wherein R„ R2, R3, R4, and R5 are 
as defined in formula I and n is 1 or 2, can be prepared as described in Scheme 10. 
Chiorobenzenes of general formula (70) can be nitrated at the ortho position to provide 
ortho-chlorottitrobenzenes of general formula (71), Ortho-chloronitrobenzenes of general 
formula (71) can be treated with sodium sulfide in dimethylsulfoxide to provide 
nitrothiophenols of general fonnula (72). Nitrothiophenols of general formula (72) can be 
treated with 3-bromopropionic acid in the presence of piperidine to provide acids of 
general formula (73). Acids of general formula (73) can be cyclized as described in 
(Schaefer, T. Can.J.Chem. (1987), 65, 908-914) to provide thiochromenones of general 
formula (74). Thiochromenones of genered formula (74) can be processed as described in 
Schemes 1 and 2 to provide thiochromenes of general fomiula (75) which can be 
selectively oxidized to the sulfoxides or sulfones of general fomula (76) using one or two 
equivalents respectively of an oxidant such as 3-chloroperoxybenzoic acid (m-CPBA) or 
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the like. Thiochromenes of general formula (75) can be treated with a reducing agent such 
as hydrazine in a solvent such as methanol or catalytic hydrogenation using palladium in 
the presence of barium sulfete to provide thiochromanes of general formula (77) vAdch can 
be selectively oxidized to the sufoxides or sulfones of general formuhi (78) using one or 
two equivalents respectively of an oxidant such as 3-chloroperoxybenzoic acid (m-CPBA) 
or the Hke. 



Scheme 1 1 




Isochromenes and isothiochromenes of general formula (88), wherein R|, Rj, Rj, 
R4, and R, are as defined in formula I and X is O or S, can be prepared as described in 
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Scheme 11. 2-Methylbenzoates of general formula (80) can be nitrated to provide nitro 
compounds of general formula (81). Nitro compounds of general formula (81) can be 
treated with bromine in the presence of benzoyl peroxide and light as described in 
(Soederberg, B. J.Qrg.Chem. (1997), 62, 5838-5845) to provide benzyl bromides of 
general formula (82). Benzyl bromides of general fonnula (82) can be treated with methyl 
thioglycolate or methyl hydroxyglycolate in the presence of triethyl amine, with silver 
oxide when X is O, in THF to provide diesters of general formula (83). Diesters of general 
fonnula (83) can be cyciized under basic conditions (potassium carbonate in methanol) to 
provide ketoesters of general fonnula (84). Ketoesters of general fonnula (84) can be 
decarboxylated by heating in aqueous add to provide nitioisothiochromenones or 
nitroisochromenones of general formula (85). An alternate method of preparing 
nitroisochiomenones of general fonnula (85) can be used as described in (Anzalone, L. 
J.Org.Chem. (1985) 50, 2128-2133). Nitroisothiochromenones or nitroisochromenones of 
general formula (85) can be reduced using a metal such as tin to provide anilines of 
general formula (86). Anilines of general formula (86) can be processed as described in 
Schemes 1 and 2 to provide compounds of general fonnula (S7). Compounds of general 
formula (87) can be reduced using zinc in hydrochloric acid to provide isochromenes and 
isothiochromenes of general formula (88). Isothiochromenes of general formula (88) can 
be selectively oxidized to the sufoxides or sulfones of general formula (89) usmg one or 
two equivalents respectively of an oxidant such as 3-chloroperoxybenzoic acid (m-CPBA) 
or the like. 
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Scheme 12 




Tetrahydroisoquinolines of general fonnula (97), wherein R„ K^, R3, R^, R5, and 
R„ are as defined in formula I, can be prepared as described in Scheme 12. Benzyl 
bromides of general formula (82), from Scheme 1 1, can be treated with methyl [(4- 
methoxybenzyl)amino]acetate as described in (Weygand,F. Chem.Ber. (1968) 101, 3623- 
3641) in the presence of a base such as triethylamine to provide diesters of general formula 
(90). Diesters of general formula (90) can be treated with a base such as sodium ethoxide 
m a solvent such as benzene to provide ketoesters of general formula (91). Ketoesters of 
general fonnula (91) can be decarboxylated under acidic conditions to provide 
isoquinolinones of general formula (92). Isoquinolinones of general fonnula (92) can be 
processed as described in Schemes 1 and 2 to provide dihydroisoquinolines of general 
formula (93). Dihydroisoqumolines of general formula (93) can be treated with reducing 
agents such as sodium cyanoborohydride in methanol to provide tetrahydroisoquinolines 
of general formula (94). The protecting group (PMB) can be lanoved with eerie 
ammonium nitrate to provide secondary amines of general formula (95). Secondary 
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amines of general formula (95) can be treated with electrophiles in the presence of a base 
such as pyridine or potassium carbonate to provide N-substituted tetrahydroisoquinolines 
of general formula (96). N-Substituted tetrahydroisoquinolines of general fonnula (96) 
can be deprotected with acid as described in previous schemes to provide 
5 tetrahydroisoquinolines of general formula (97). 
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Scheme 13 



•J^i 1) oxalyl chloride. DMF, 

^ ' CH2Cl2.0to23C R3. 




NO2 



(100) 



R5 O 




, (MeO)2CHNMe2 

'OH ^ AA^ri.^^ 

2)HNCH3{OCH3)HCI. T T ^ DMF. reflux R4' 

pyridine (^qI) ^ 



(102) 



silica gel 



DMF0to23C R^' 




.OTBS 



(105) 



R5 O 



(105) 



^^J^^^O THF -78toOC 
(103)^^ ° * (104)^ ^ 

RiCI 

EtOH/H20 _ J (Ri)20 HN ^ (B0C)20 BOCN ^ / 

reflux R3 I I I 



(106) 



R5 O 



23 C 



(107) 



Rs O 



(108) 



Rs O 



I 

(108) 4- (ti ^"^^^^ 

N ^ 

CH2CI2 

(2) 




.OTBS 



(110) 



(109) ^^14"^^ 

^NPG 



2?C R4 




(114) '^^N'^ 

^NPG 




(115) '^^N'S 



wo 01/60802 



48 



PCT/USOl/03466 



Tetrahydroiscxiumolines of general formula (1 13), wberein R„ R2, R3, Rs* and 
R„ are as dejQned in formula I, can be prepared as described in Scheme 13. 2-Mefliyl-3- 
nitrobenzoic acids of general formula (100) can be treated with oxalyl chloride and DMF 
in methylene chloride starting at 0 *»C and warming to 23 ''C to form acid chlorides which 
are immediately treated withN,0-dimethylhydroxylamine hydrochloride and pyridine to 
form amides of general formula (101). Amides of general fonyiula (101) can be treated 
with dimethylformamide dimethyl acetal in dimethylformamide at reflux to provide 
enamines of general formula (102). Enamines of general formula (102) can be treated 
with silica gel in a mixture of methylene chloride and water to provide aldehydes of 
general formula (103). Aldehydes of general formula (103) can be treated with lithium 
aluminum hydride in tetrahydroforan to provide alcohols of general formula (104) on 
warming from -78 to 0 **C. Alcohols of general formula (104) can be treated with tert- 
butyldimethylsUyl chloride and imidazole in DMF at 0 °C and warmed to 23 °C to form 
silylethers of general formula (105). Silylethers of general formula (105) can be treated 
with iron and NH4CI in a solution of refluxing ethanol and water to provide anilines of 
general fomiula (106). Anilines of general formula (106) can be processed as described in 
previous Schemes 1 and 2 to provide substituted anilines of general formula (107). 
Substituted anilines of general formula (107) can be treated with di-tert-butyl dicarbonate 
and N,N-dunethylaminopyridine in acetonitrile at 23 °C to provide N-protected anilines of 
general formula (108). N-Protected anilines of general formula (108) can be treated at 23 

with a pre-mixed solution of 4-iodo-N,N-dimethyl-lH-imidazole-l-sulfonamide and 
ethyl magnesium bromide in methylene chloride to provide alcohols of general formula 

(109) . Alcohols of general formula (109) can be treated with tetrabutylammonium 
fluoride in tetrahydrofuran between 0 and 23 ''C to provide diols of general formula 

(1 10) . Diols of general formula (110) can be treated with 2 equivalents of 
methanesulfonyl chloride and triethylamine m methylene chloride to provide bis 
methanesulfonates of general formula (1 1 1). Bis methanesulfonates of general formula 

(1 1 1) can be treated with primary amines in methylene chloride at ambient temperature to 
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provide isoquinolines of general formula (1 12). Isoquinolines of general fonnuia (1 12) 
can be treated with trifluoroacetic acid in dichloromethane and electrophiles in a two step 
procedure to provide isoquinolines of general formula (1 14). Isoquinolines of general 
formula (1 14) can be treated with 2N HCI and dioxane at reflux to remove the sulfamoyl 
protecting group providing isoquinolines of general fomiula (115). 
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Isochromenes of general formula (121), wherein R„ R2, R3, R,, and R5 are as 
defined in formula I, can be prepared as described in scheme 14. Diols of general formula 
(1 10), from Scheme 13, can be treated with one equivalent of methanesulfonyl chloride 
and a base such as triethylamine to provide methanesulfonates of general fonnuia (1 19). 
Methanesulfonates of general fonnuia (119) can be treated with K2CO3 in telrahydrofuran 
at reflux to provide isochromenes of general formula (120). Isochromenes of general 
formula (120) can be treated with trifluoroacetic acid, a strong non nucleophilic base (such 
as sodium hydride or the like) in a solvent (such as DMF or the like) and electrophiles 
such as alkyl halides, axylalkyl halides, cycloalkyl halides, or cycloalkylalkyl halides, and 
2N HCI in dioxane at reflux in a stepwise fashion to provide isochromenes of general 
formula (121). 
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Scheme 15 



(123) 




An alternate route to ischromenes of general formula (121), wherein Rj, Rj, R3, R** 
and are as defmed in formula I, can be used as described in Scheme 15. Nitroindanones 
of general structure (20), from Scheme 3, can be processed as described in Scheme 1 to 
provide indenes of general formula (122). Indenes of general formula (122) can be 
exposed to oxidative conditions as described in (Jiancheng, Zhang, Tetrahedron Lett, 27, 
51, (1986) 6153-6156; Wuensch, Thomas J.Org.Chem. 55, 14, (1990) 4233-4235; 
Kometani,Tadashi, J. Chem. Soc. Perkin Trans. 1, (1981) 1191-1196) to provide 
ketoaldehydes of general formula (123). Ketoaldehydes of general formula (123) can be 
cyclized to isochromenes of general formula (124) using triethylsilane as described m 
(McCulIough, K., J,Chem.Soc.Perkin Trans.l, 15, (1998) 2353 - 2362). Isochromenes of 
general formula (124) can be treated with a palladium catalyst such as palladium on carbon 
in a solvent such as methanol, ethanol or ethyl acetate under a hydrogen atmosphere to 
provide anilines of general formula (125). Anilines of general formula (125) can be 
processed as described in Scheme 1 to provide ischromenes of general formula (121). 
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OMs 
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(129) 



Isothiochromenes of general fonnula (130), wherein R„ R^, R3, R^, and R5 are as 
defined in fonnula I, can be prepared as described in Scheme 16. Methanesulfonates of 
general formula (1 19), from Scheme 14, can be treated with thioacetic acid and sodium 
hydride to provide thioates of general formula (128). Thioates of general fonnula (128) 
can be treated with sodium methoxide and then trifluoroacetic acid to provide 
isothiochromenes of general fonnula (129). Isothiochromenes of general fonnula (129) 
can be processed as described in Scheme 1 to provide isothiochromenes of general fonnula 
(130). 

Scheme 17 
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Indolines, dihydrobenzofurans, and dihydrobenzolhiophenes of general fonnula 
(137), wherein Ri, R^, R3, R4, and R5 arc as defined in forumula I, can be prepared as 
described in Scheme 17. 4-IodcHN,N-dimethyl-lH-iimdazoIe-l-sulfonainide (2), firom 
Scheme 1 wherein PG is N J^-dimethylsulfamoyl. can be treated with ethyl magnesium 
bromide in methylene chloride at 23 **C; triisopropyl borate in methylene chloride between 
-78 and 23 ''C; and IN HCl in water to provide l-[(dimethylamino)sulfonyl]-lH- 
unidazol-4-ylboronic acid (132). 3-Bromobenzofurans, 3-bromobenzothiophenes, and 3- 
bromoindoles, from Schemes 18 and 19, can be treated with boronic acid (132), palladium 
tetrakistriphenylphosphine, and sodium carbonate in water and DMF to provide 
nitroimidazoles of general fonnula (134). Nitroimidazoles of general formula (134) can be 
treated with hydrogen and Pd/C in ethanol to provide anilines of general formula (135). 
Anilines of general formula (135) can be processed as described in Scheme 1 to provide 
compounds of general formula (136). Compounds of general formula (136) can be treated 
with 2N HCl and dioxane at reflux to provide compounds of general formula (137), 
wherein Y is selected from O, S, and NH. Indoles of general formula (137), wherein Y is 
NH, can be treated with one equivalent of di-tert-butyl dicarbonate and then processed as 
described in Scheme 12 to provide indoles of general fomiula (137) wherein Y is other 
thanNH. 
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Scheme 18 




3-Bromobenzothiophenes of general fonnula (144). wherein R3, R4, and are as 
defined in fonnula I, can be prepared as describeded in Scheme 18. Nitrobenzoic acids of 
general formula (140) can be treated with sodium borohydride and boron trifluoride 
etherate in diglyme and THF between 0 »C and 23 and then Heated with manganese 
dioxide in chloroform at 23 to provide aldehydes of general formula (141). Aldehydes 
of general fonnula (141) can be treated with mercaptoacetic acid in aqueous sodium 
carbonate at reflux to provide 7-nitrobenzothiophene-2-carboxylic acids of general 
fonnula (142) which can be decarboxylated with cuprous oxide in quinoline between 180 
*C and 200 «C to provide 7-mtrobenzotbiophenes of general formula (143). 7- 
Nitrobenzothiophenes of general formula (143) can be treated with bromine and anhydrous 
sodium acetate in acetic acid to form 3.bromobenzothiophenes of general fonnula (144). 
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3-Bromobenzofurans of general fonnula (1 50), wherein R3, R,, and R5 are as 
defined in fonnula I, can be prepared as describeded in Scheme 18. Nitrobenzaldehydes of 
general formiala (145) can be treated with diethyl bromomalonate, potassium carbonate, 
and tetrabutylammonium bromide in toluene at reflux to provide mtrobenz»furans of 
general formula (146). Nitrobenzoftons of general fonnula (146) can be hydrozyled with 
potassium hydroxide in water to provide acids of general formula (147). Acids of general 
formula (147) can be decarboxylated with cuprous oxide in quinoline between 1 80 ''C and 
200 to form the 7-nitrobenzofurans of general formula (148). 7-Nitrobenzofurans of 
general foimula (148) can be dibrominated by treatment with bromine in acetic acid to 
provide dibromobenzofiirans of general formula (149). Dibromobenzofurans of general 
formula (149) can be treated with potassium ethoxide in ethanol to provide 3- 
bromonitrobenzofurans of general formula (1 50). 
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3-Bromoindoles of general fomula (1 59), wherein R3, R4, and R5 are as defined in 
formula I, can be prepared as describeded in Scheme 19. 2-Nitroanilines of general 
fonnula (155) can be treated with sodium nitrate in water at 0 to provide diazonium 
compounds which can then be treated with ethyl 2-me1hyl-3-oxobutanoate and potassium 
hydroxide in ethanol and water to provide hydrazones of general formula (156). 
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Hydrazones of general fonnula (156) can be heated in polyphosphoric acid at 195 «C to 
faciUtate ring closure to provide indoles of general formula (157). Indoles of general 
formula (157) can be saponified by treatment with potassium hydroxide and water (may 
require heating) and then decarboxylated with copper chromite in qumoline at 205 «C to 
provide 7-nitroindoles of general formula (158). 7.Nitroindoles of general formula (158) 
can be N-protected by treatment with NJ^-dimethyJsulfamoyl chloride and somum 
hydroxide in THF and water between 0 °C and 23 °C and then treated with N- 
bromosuccimmide in THF at -78 «C to provide 3-brx)moindoles of general fomula (159). 

Scheme 20 
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Isobenzofurans of general formula (170), wherein Rj, Rj, R3, R4, and R5 are as 
defined in formula I, can be prepared as described in scheme 20. Phthalic acids of general 
formula (162) can be nitrated under standard conditions to provide tiie nitro phthaUc acids 
of general formula (163) which can be treated with acetic anhydride in toluene to provide 
nitro phthalic anhydrides of general formula (165). Alternatively, phthalic acids of general 
formula (162) can be converted to anhydrides of general fonnula (164) and then nitrated to 
provide nitro phthalic anhydrides of general formula (165). Phthalic anhydrides of general 
formula (165) can be reduced as described in (Stanetty, Peter J.Prakt.Chem./Chem.-Ztg. 
335; 1;(1993) 17-22) to provide benzofliranones of general formula (166). 
Benzofiiranones of general formula (166) can be treated with 4-iodo-N,N-dunethyl-lH- 
unidazole-l-sulfonamide (2), from Scheme 1 wherein PG is N^N-dhnethylsulfamoyl and 
ethyhnagnesium bromide to provide ketoalcohols of general formula (167). Ketoalcohols 
of general fonnula (167) can be treated with triethylsilane in trifluoroacetic acid to provide 
isobenzofurans of general formula (168), which can then be processed as described in 
previous schemes to isobenzofurans of general formula (170). 
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Scheme 21 




Isoindolines of general formula (174), wherein R,. R^, R3, R^, R^, and R„ are as 
defined in formula I, can be prepared as described in Scheme 21 . Ketoalcohols of general 
formula (167), from Scheme 20, can be treated with sodium borohydride and then 2.0 
equivalents of methanesulfonyl chloride to provide bismethanesulfonates of general 
formula (171). Bismethanesulfonates of general formula (1 71) can be treated with primary 
amines to provide nitroisoindolines of general formula (1 72). Nitroisoindoliues of general 
formula (1 72) can be treated with a palladium catalyst such as palladium on carbon under 
a hydrogen atmosphere or a metal reducing agent such as zinc or iron to provide anilines 
of general fonnula (1 73). Anilines of general formula (173) can be processed as described 
in Schemes 1 or 2 to provide isoindolines of general formula (174). 

Isoindoles of general formula (174) wherein R„ is benzyl can be treated with di- 
tert-butyl dicarbonate and then reduced usmg a palladium catalyst under a hydrogen 
atmosphere to provide isoindoles of general formula (175). Isoindoles of general formula 



wo 01/60802 



58 



PCT/USOl/03466 



(175) wherein R,i is hydrogen can be processed as described in Scheme 12 to provide 
isoindoles of general formula (174) wherein R„ is other than benzyl or hydrogen. 



Scheme 23 




l,3-Dihydro-2-benzothiophenes of general fonnula (178) and (179), wherein R„ 
Ri, R3, R4, and R5 are as defined in formula I, can be prepared as described in Scheme 23. 
Bismethanesulfonates of general formula (171), firom Scheme 21, can be treated with 
sodium sulfide in a solvent such as diniethylsulfoxide as described in (Mann, John, 
J.Chem.Soc.Perkin Trans.l, (1984) 2081-2088) to provide 4-mtro-l,3-dihydro-2- 
benzothiophenes of general formula (176). 4-Nitro-l,3-dihydro-2-benzothiophenes of 
general formula (176) can be treated with zinc in acetic acid to provide anilines of 
structure (177) which can be processed as described in Schemes 1 or 2 to provide 1,3- 
dihydro-2-benzothiophenes of general formula (178). l,3-Dihydio-2-benzolfaiophenes of 
general formula (178) can be treated with 1 or 2 equivalents of meta-chloroperoxybenzoic 
acid to provide sulfoxides or sulfones of general formula (179). 
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Scheme 24 




Olefins of general formula (185), wherein R^, R^, R3, R^, R^, R^, R,j and R,3 arc as 
defined in fonnula I, can be prepared as described in Scheme 24. Nitrobenzaldehydes of 
general formula (180) can be treated with 4-iodo-NJ>J-dimethyl-lH-imida2ole-l- 
sulfonamide (2), from Scheme 1 wherein PG is N^-dimethylsulfamoyl, and 
ethylmagnesium bromide to provide alcohols of general fomiula (181). Alcohols of 
general formula ( 1 8 1 ) can be treated with barium manganate or manganese dioxide to 
provide ketones of general formula (182). Compounds of general formula (182) can be 
treated with iron to provide anilines of general formula (1 83) which can be processed as 
described in Schemes 1 or 2 to provide compounds of general fonnula (184). Compounds 
of general fomiula (1 84) can be treated with phosphonium or phosphonate compounds in 
the presence of an appropriate base to provide olefins of general formula (185). An 
alternate method of preparing olefins of general formula (185) can be used. Ketones of 
general formula (184) can be treated with alkyl, cycloalkyl, cycloalkylalkyl, or aiylalkyl 
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Giignard or lithium reagents to provide alcohols of general fonnula (186). Alcohols of 
general formula (186) can be dehydrated and deprotected under acidic conditions (such as 
aqueous HCl, paia-toluenesulfonic acid, trifluoroacetic acid or the like) to provide olefins 
of general fonnula (1 85). 



Scheme 25 




Olefins of general formula (185), wherein Rj, Rj, R3, R*, Rs* Rc* R12 and R^ are as 
defined in fonnula I, can be prepared as described in Scheme 25. Nitroketones of general 
formula (188) can be treated with 4-iodo-N,N-dimethyMH-muda2ole-l-sulfonamide (2), 
from Scheme 1, wherein PG is NJ4-dimethylsulfamoyl, and ethyhnagnesium bromide to 
provide alcohols of general fonnula (186). Alcohols of general fonnula (186) can be 
dehydrated under acidic conditions (such as aqueous HCl, para-toluenesulfonic acid, 
trifluoroacetic acid or the like) to provide olefins of general fonnula (1 89). Olefins of 
general formula (1 89) can be treated with zinc or iron to provide anilines of general 
formula (190). Anilines of general formula (190) can be processed as describd in Schane 
1 or 2 to provide olefins of general fonnula (1 85). 
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Scheme 26 




2-AlkyI-4-iodoiinida2oles of general fonnula (2B), wherein is as defined in 
formula I, can be prepared as described in Scheme 26. 2-'Alkylimidazoles of general 
formula (2 A) can be treated with iodine in the presence of aquous sodium hydroxide, 
treated with sodium sulfite, and protected (PG) with trityl or NjvJ-dimethylsulfamoyl to 
provide 2-aIkyl iroidazoles of general formula (2B) (Pyne, S.G., Synthesis (1994) 7, 681- 
682). 2-Alkyl-4-iodoimidazoles of general formula (2B) can be used as described in 
previous Schemes. 

Isolation and purification of the compounds and intemiediates described herein can 
be effected, if desired, by any suitable separation or purification procedure such as, for 
example, filtration, extraction, crystallization, column chromatography, thin-layer 
chromatography, thick-layer chromatography, preparative low or high-pressure liquid 
chromatography, or a combination of these procedures. Specific illustrations of suitable 
separation and isolation procedures can be had by reference to the Examples herein below. 
However, other equivalent separation or isolation procedures could, of course, also be 
used. 

Example 1 

N-r5-nH-hDida2ol-4-vlV2>methoxv-5.6.7.8- 
tetrahvdr o-l-naphtha lenvllmetha nesulfonamide. hydrochloride 
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Example lA 

4>ri-hvdroKY-6-methoxv-5>-mtro4.2. ^A^etrahvdro«l- 
n^ phth;^lfinvlVN ,N,Hime&vl-lH-imida7X)1e-l-sulfQnamid^ 
A solution of 4-iodo-NJ^-^ethyl4H-imidazole-l-sulfonanude (3.0 g, 10 mmol) 
(R.M. Turner, J. Org. Chem. (1991), 56. 5739-5740) in dichloromethane (40 mL) was 
treated with ethyl magnesium bromide (3.0M in diethyl ether, 3.3 mL) over 5 minutes, 
stirred for 30 minutes, treated with 6-methoxy-5-nitro-l-tetralone (2.6 g. 1 1.8 mmol), 
stirred for 1 6 hours, treated with ammonium chloride solution and extracted with 
dichloromethane. The extract was dried (MgSO^), filtered and concentrated to provide the 
desired compound. 
MS (DCI/NH3) m/z 397 (M+H)*- 

Examole IB 

4-r6-methoxv--^"Tiitro-3.4-dihvdTO-l -nap hthalenvlV 1 H-imidazole 
A suspension of Example 1 A (1 .1 g, 2.2 mmol) in IM HCl (30 mL) was heated to 
90°C for 16 hours, cooled to ambient temperature, treated withNajCOa solution and 
extracted with 5:1 dichloromethane/ethanoL The extract was dried (MgS04), filtered, and 
concentrated. Purification of the residue on silica gel with 2% ethanol/ammonia-saturated 
dichloromethane provided the desired compound. 
MS (DCI/NH3) m/z 272 (M+H)*- 

Example IC 

^- (m-imidazoM-vl)-2-methQxv-5 6,7.8-tetrahvdro-1-naphthalenamine 
A mixture of Example IB and 10% palladium on carbon (60 mg) in methanol (40 
mL) was stirred under ahydrogen atmosphere for 16hours, filtered through CeUte,* and 
concentrated, Pimfication of tiie residue on siUca gel witii 2% ethanoyammonia-saturated 
dichloromethane provided the desired compound. 
MS (DCI/NH3) m/z 244 (M+H)^ 
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Examp le in 
tert-butyl 4-rS-amiTio-6-methnYv-1 ,9,^,4, 
tetrahvdro-1 -naphthal envlVl H.iTmMqzole-l -carhnvy latft 
A suspension of Example IC (370 mg, 1.5 mmol) in acetonitrile (25 mL) was 
treated with di-tert-butyl dicarbonate (370 mg, 1 .7 mmol), stined at ambient temperature 
for 5 hours, stored at 0 °C for 16 hours, and concentrated. Purification of the residue on 
silica gel with 3:2 hexanes:ethyl acetate provided the desired compound. 
MS (DCI/NH3) m/z 344 (M+H)*, 

Example IE 
N-r5-(lH-i mida2oM-yl)-2-methoyv>*>^ <^ 7 
tetrahvdro-l -naphthaJenyl] methanesulfnn amide. hvdrnchlnnMp 
A solution of Example ID (460 mg, 134 mmol) in dichloromethane (20 mL) was 
treated sequentially with pyridine (0.16 mL, 2.0 mmol) and methanesulfonyl chloride 
(0.12 mL, 1.6 mmol), stirred for 60 hours allowing the solventto evaporate. PurijBcation 
of the residue on silica gel with 2% ethanol/ammonia-saturated dichloromethane provided 
an oil which was converted to the hydrochloride salt to provide the title compound, 
mp 209-21 rC; 

'HNMR (300 MHz. DMSO-d,) 5 1.65-1.72 (m, 2H), 1.88-2.01 (m, 2H), 1.88 (t, 2H), 3.00 
(s, 3H), 3.79 (s, 3H), 4.27 (t, IH), 6.88 (q, 2H), 7.20 (s, IH), 8.66 (s, IH), 9.03 (s, IH), 
14.33 (bs,2H); 

MS PCI/NH3) m/z 322 (M+H)*; 

Anal, calcd for QjH^oNaOaS C. 50.35; H, 5.63; N, 11.74. Fomid: C, 50.12; H, 5.80; N, 
11.65. 
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Example 2 

N.f2-hvdroxv-5-nH-imidazol-4-vlV5.6.7.8- 
tetrahydto-l- nap^tlifllenvl lmethanesulfo namidfi. hydrochloride 
A suspension of Example IE (320 mg, 1.0 mmol) in dichloromethanc (100 mL) at 
0°C was treated with BBx^ (l.OM in dichloromethanc, 4.0 mL) over 5 minutes, stirred at 
0**C for 2 hours, cooled to -78°C, treated with methanol (10 mL), warmed to ambient 
temperature, and concentrated. Purification of the residue on silica gel with 20% 
ethanol/ammonia-saturated dichloromethane provided an oil which was converted to the 
hydrochloride salt to provide the title compound. 
mpl35.137*'C(foam); 

'H NMR (300 MHz, DMSO-dfi)5 1.61-1.74 (m,2H), 1.88-2.00 (m. 2H), 2.86 (t,2H), 3.03 
(s, 3H), 4.21 (t, IH). 6.69 (d. IH), 6.75 (d, IH), 7.18 (d, IH), 8.58 (s, IH). 9.05 (d. IH), 
9.85 (s,lH), 14,38 (bs,2H); 
MS (DCI/NH3) m/z 308 (M+H)*; 

Anal, calcd for Ci4Hj8C]N303S-CH3CH20H: C, 49.29; H, 6.20; N, 10.78. Found: C, 48.98; 
H, 5.73; N, 10.70. 

Example 3 - 

>J-[2-hvdroxv-S-f2-methvl-lH-imi daml-4-vlV5.6.7.8- 
tetrahvdro-3 -naphthalenv llmethanesulfonamide. hydrochloride 

Example 3A 

4-f6-methoxv-5-mtro-3.4-dihvdro-l-naDhthalenvlV 
M^>J-rfiineihvl.l H-miidamle-l-sulfonamide 
A solution of 4-iodo-NJ^-dimethyl-lH-imidazole-l-sulfonaniide (4.8 g, 16 mmol) 
in dichloromethane (65 mL) was treated with ethyl magnesium bromide (3.0M in diethyl 
ether, 5.4 mL) over 5 mmutes, stirred for 30 minutes, treated with 6-methoxy-5-nitro-l- 
tetralone (3.9 g, 18 mmol), stirred for 16 hours, and concentrated. The residue was treated 
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with IM HCl (100 mL), heated to 100 for 1 hour, cooled to ambient temperature and 
filtered. The filtrate was neutralized with Na^COa ^ extracted with 5:1 
dichloromethane/cthanol. The extract was dried (MgSO^). filtered, and concentrated. The 
residue was combined with the filtered soHd and purified on siHca gel with a gradient of 
20%-33% ethyl acetate/dichloromethane to provide the dashed compound. Further elution 
with 10% ethanol/dichloromethane provided Example IB. 
MS (DCI/NH3) m/z 379 (M+H)\ 

Example 3B 

4>(6-methoxy-5>nitro-3.4>dihvdm -l-naphthalenyl V2-methvl-m-imiHa7n1^^ 
A solution of diisopropylamine (0.60 mL, 4.3 mmol) in THF (10 mL) at -78 «C 
was treated with n-butyllithium (2.5M in hexane, 1.4 mL), stirred at -78 °C for 30 minutes, 
treated with Example 3A in THF (20 mL) over 5 mmutes, stirred at -78 °C for 2 hours, 
treated with methyl iodide (1 mL), stirred at ambient temperature for 1 hour, treated with 
saturated ammonium chloride solution, and extracted with ethyl acetate. The extract was 
dried (MgSOO, filtered, and concentrated. The residue was treated with IM HCl, heated 
to 100 °C for 1 2 hours, cooled to ambient tempaature, neutralized with NaHCOj, and 
extracted with dichloromethane. The extract was dried (MgS04), filtered, and 
concentrated. Purification of the residue on siHca gel with 2% ethanol/ammonia-saturated 
dichloromethane provided the desired compound. 
MS (DCI/NH3) m/z 286 (M+H)^ 

Example 3C 

tert-butvl 4-r6>methoxY -5-nitrc>-3.4-dihvdro-1 -nap hthalftn y])- 
2-methvl- 1 H-imi dazole- 1 -carboxvlate 
A solution of Example 3B (400 mg, 1.4 mmol) in DMF ( 20 mL) was treated with 
di-tert-butyl dicarbonate (1 g, 4.6 mmol), stirred for 30 minutes, heated to 75 for 15 
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minutes and concentrated. Purification of the residue on silica gel with 3:2 hexanesrethyl 
acetate provided the desired compound 
MS ODCI/NH3) miz 386 (M+H)*- 

Fvam ple 3D 

tert-butvl 4-(5-aTnmQ-6-methoxv-l .2.3.4-tetr ahvdro-l-naDhthalenvlV 
2-methvl-lH-imidazole-l-carboxvlate 
Example 3C was processed as in Example IC to provide the desired compound. 
MS (DCI/NH3) m/z 358 (M+H)^ 

Example 3E 

tert-hut yl 4-l6-methoxv -5-rfmethvlsulfonvnamino1- 
1 .2.3,4-tetrahvdro-l -naphtfaa1envn-2-methvMH-imidazole»l-carboxvlate 
A solution of Example 3D (440 mg, 1.2 mmol) in dichloromethane (15 mL) was 
treated sequentially with pyridine (0.30 mL, 3.7 mmol), and methanesulfonyl chloride 
(0.14 mL, 1.8 mmol) and stirred for 16 hours, treated withNaHCO, solution and extracted 
with dichloromethane. The extract was dried (MgSOJ, filtered, and concentrated. 
Purification of the residue on silica gel with 2:3 hexanes:ethyl acetate provided the desired 
compound. 

MS (DCI/NH3) m/z 436 (M+H)^ 

Example 3F 

N42-hvdroxv-5-r2-metfavl-lP -i"iiHa'7AT-4-vlV5.6.7.8- 
tetrahvdro-1-naphtbalenvllmethanesu lfonamide. hydrochloride 
Example 3E was processed as in Example 2 to provide tiie desired compound, 
mp 233-235*0; 
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^HNMR(300MHz,DMSO-<W5 L61-1.78(in,2H), 1.824.97 (ni,2H), 2.52 (s, 3H), 2.86 
(t, 21 1), 3.03 (s. 3H), 4.13 (t, IH), 6.73 (q, 2H), 7.04 (s, IH), 8.58 (s, IH). 9.83 (s, IH), 
13.98 (bs,2H); 

MS (DCI/NH3) m/z 322 (M+H)*; 

Anal, calcd for C,5H,oN303SCl C, 50.35; H, 5.63; N, 1 1.74. Found: C, 50.07; H, 5,67; N, 
11.55. 

Example 4 

N-r2-hvdroxv-5-f1-T netfavl-lH-imida2:Dl-5-vlV5.6.7^R- 
tetrahvdro-l-naphthale avl1me1faanesulfonamide-hvdrochlori 

Example 4A and 4B 
4A (imnoT) 

5-(3.4-dihvdrQ- 6-methoxy-.S-nitro-l-DaphthalenvlV 
l-metfavMH-imidaTnTe 
4B fmaiort 

4<3,4-dihYdro-6-inethoxv-5.nitro--l-nanhthalenv]Vl-met^ ^^^ 
A solution of Example IB (1. 14 g, 4.2 mmol) in DMF (5 mL) was treated with 
sodium hydride (60% dispersion, 200 mg, 5.0 mmol), stirred for 30 minutes, treated with 
methyl iodide (0.32 mL, 5.0 mmol), stirred for 1,5 hours, treated with water (300 mL) and 
extracted with diethyl edier. The extract was washed sequentially with water and brine, 
dried (MgSO^), filtered, and concentrated. Purification of the residue on silica gel with 
12:1:1 ethyl acetate/water/fonnic acid provided (after conversion of each to tbe free base 
by partitioning between dichloromethane and sodium bicarbonate solution and then drying 
(MgSO^), filtering and concentrating each of the dichloromethane layers) the less polar 
isomer (designated 4A) and the more polar isomer (designated 4B). 
MS (DCLWH3) m/z 286 (M+H)^ for each product 
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Example 4C 

o-^^>,n^ y-^-(Umethvl-lH-i3 P iH«7^U5.vlV5.6.7 H-tetrahydro-l-naphthalenamine 
Example 4A was processed as in l&cample IC to provide the desired compomd. 
MS (DCIMIa) m/2 258 (M+H)*. 

Example 4D 

>J-p-Tnethoyv-5-fl-methvl-lH-im iHa7Ql-5-vlV5.6.7.8- 
tetrahvdr(!>- 1 -naphthalenvlli nftthanesulfonamide 
Example 4C was processed as in Example IE to provide the desired compound. 
MS (DCIMIj) m/z 336 (M+H)*. 

Pvample 4E 

M. [7-hvAroxv-5-a-methvl4H>ur ida!7ol-5>vlV5.6.7,8- 
tetrahvdro-1 -na phthalenvllmethanesulfo nflmide, hydrochloride 
A solution of Example 4D (0.27 g, 0.80 mmol) in dichloromethane (50 mL) at- 
78°C was treated with BBrj (IM) in dichloromethane (3.2 mL), stirred at O'C for 1.5 
hours, cooled to-78»C, treated with methanol (5 mL), wanned to amhient temperature and 
concentrated. Purification of the residue on silica gel with 10% ethanol in ammonia- 
saturated dichloromethane provided an oil which was converted to the hydrochloride salt 
to provide the desired compound. 
mp260^C; 

'HNMR(300 MHz, DMSO-d^) 5 1.62-1.73 (m,2H), 1.71-1.85 (m, IH), 1.88-2.01 (m, 
IH), 2.77-2.94 (m, 2H), 3.03 (s, 3H), 3,80 (s, 3H), 4.33 (t, IH), 6.73 (q. 2H), 6.97 (d. IH), 
8.59 (s, IH), 9.03 (s, IH). 9.86 (s, IH), 14.25 (bs, IH); 
MS CDCI/NH3) m/e 322 (M+H)*; 

Anal, calcd for C^Hi^NaOaSCl: C, 50.35; H, 5.63;N, 11.74. Found: C, 50.34; H, 5.60; N, 
11.53. 
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Example 5 

N42-hvdroyv^5-/'|..nief hvl-lH-imMfl7ol-4-vlV5.6.7^g- 
tetrahvdr(>l-naDhthalenvnmet}iaiiesulfoTiamiHe. hydros 

Example 5A 

2-methQXY>5-f 1 -methyl-l H-imfdazQl-4.vlV5.^ 7 , 8-tetrahvdrn-1 -na phthalenamiTifi 
Example 4B was processed as in Example IC to provide the desired compound. 
MS (001^3) m/z 258 (M+H)*. 

Example SB 

N-r2-methoxv-5-(1 -metfavl-1 H-imida2ol-4.YlV S ,^,7 «- 
tetrahvdro-l-n aphthalenyll methanesiilfQnaTniHe 
Example 5A was processed as in Example IE to provide the desired compound. 
MS (DCI/NH3) m/2 336 (M+H)*. 

Example SC 

N-r2-hvdroxv-5-n- methvl-lH-lmidazQl-4-vl>.5.6.7.8- 
tetrahvdro>l-naphtha]env11m ethanesulfonam ide.hvdrnch1nridP 
Example 5B was processed as in Example 2 to provide the desired compound. 
mp256-258*'C; 

NMR (300 MHz, DMSO-d^ 6 1,61-1.72 (m. 2H), .1.87-1.98 (m, 2H), 2.85 (t, 2H). 3.03 
(s, 3H), 3.78 (s, 3H). 4.20 (t, IH). 6.75 (q, 2H). 7.17 (s, IH), 8.59 (s, IH). 9.00 (s, IH); 

MS (DCI/NH3) ni/z 322 (M+H)*; 

Anal, calcd. for Q^H^jO^SCl: C, 50.35; H. 5.63; N, 1 1.74. Found: C, 50.15; H, 5.57; N, 
11.45. 
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Example 6 

T4-r5--ri.-ethvl-1H-imida2ol-4>vlV2>hvdro xY-5.6.7.84etrahvdro-l- 
naphthalenvl lmetfaanesi ^lfnnflTTiife hydrochloride 

Example 6A 

1 ,efh Yl-4-r6-melhoyV'5-nitro-3.4-dihvdf 0-1 -na phthalenvIVlH^imidazole 
A solution of Example 1B(1.5 g, 5.5 mmol) in DMF (25 mL) was treated with 
sodium hydride (60% dispersion, 270 mg, 6.6 mmol), stirred for 30 minutes, treated with 
ethyl iodide (0.53 mL, 6.6 mmol), stirred for 1 hour, treated wifli water (300 mL) and 
extracted with diethyl ether (200 mL). The extract was washed sequentiaUy with water, 
and brine, dried (MgSOO, filtered and concentrated. Purification of the residue on siUca 
gel with ammonia-saturated ethyl acetate provided, as the less polar isomer. 0.95 g (57%) 
of the desired compound. 
MS (DCI/NH3) m/z 300 (M+H)\ 

Example SB 

^■fl-rfh Yl-lH-imidazol-4-vlV2-methnxv-5.6.7.8-tet rahvdrD-l-naphthal^ 
Example 6A (0.91 g, 3.0 mmol) was processed as in Example IC to provide the 
desired compound. 
MS (DCI/NH3) m/z 272 (M+H)*- 

Example 6C 

>J-fS-(l-ethvI-lH-imida2QM-vlV2-n iethoxv-5.6.7.8- 
tetrahvdro-l-D a phthalenvl1 mftfhane<plfonamide 
Example 6B vras processed as in Example IE to provide the desired compound. 
MS (pCIA^a) dq/z 350 (M+H)*. 
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Example 6D 

N-rS^l-e&vl4H-imidazol- 4-vlV2-lwdroxv-5.6.7.8-tetrahvdm»U 
naphthalen yllmethanes ulfnTiaTniH e. hydrochloride 
Example 6C was processed as in Example 2 to provide the desired compound, 
mp 230-234°C (decomp.); 

^HNMR (300 MHz, DMSO-d^ 6 1.40 (t, 3H), 1.62-1.73 (m, 2H), 1.88-2.01 (m, 2H), 2.85 
(t, 2H), 3.03 (s, 3H), 4,13 (q, 2H). 4.20 (t, IH), 6.77 (q, 2H), 7.29 (d, IH), 8.61 (s. IH), 
9.12 (d, IH), 9.91 (s, IH), 14.64 (bs, IH); 
MS (DCI/NH3) m/z 336 (M+H)*; 

Anal, calcd for CjeH^jCINjOaS: C, 51.68; H, 5,96; N. 1 1.30. Found: C, 51.64; H, 5.9 1; N, 
11.10. 

Example 7 

N-r2-hvdroxv-5-n-p ropvl-lH>imidazoM-vn-5,6.7R- 
tetrahydro-l-naphth alenvllmetha nesulfonami de. hydrochloride 

Exarpple 7^ 

4-(3.4-dihv dro-6-methoxv>5-nitro-l-nahthalenvlVl-r)ropvl-lH-imidazole 
Example IB was processed as in Example 6 A but substituting propyl iodide for 
ethyl iodide to provide the less polar isomer as the desired compound. 
MS (DCI/NH3) m/z 3 14 (M+H)*. 

Example 7B 

2-methoxy>5-(l>pronvl-lH-imida2ol-4- vlV5.6.7.8^tEtrahydro-l-nap hthatenamm^ 
Example 7A was processed as in Example IC to provide the desired compound 
MS (DCI/NH3) m/z 286 (M+H)*. 



wo 01/60802 



72 



PCTAJS0iy03466 



Example 7C 

Kr-p^met>iQXv>5^1-propvl-lH-iiii ida2ol-4-vn-5.6.7.8- 
tetrahvd3X)-l-naph1halenvl]melhanesu lfanamide 
Example 7B was processed as in Example IE to provide the desired compound 
MS (DCI/NH3) m/z 364 (M+H)*. 

Example 7D 

N-[2-hvdroxv-5-ri-proDvl-lH-imidazol -4-vlVS.6.7.8- 
tetrahvdro-1 -naphthalenvUmethanesulfonamide . hydrochloride 
Example 7C was processed as in Example 2 to provide the desired compound. 
mpUS-lSS^CCfoam); 

»HNMR (300 MHz. DMSO-d^ 5 0.83 (t, 3H), 1.61-1.72 (m, 2H), 1.72-1.85 (m, 2H), 
1.86-2.02 (m, 2H), 2,85 (t, 2H), 3.03 (s, 3H), 4.07 (t, 2H), 4.20 (t, IH), 6.75 (q, 2H), 7.28 
(s, IH), 8.59 (s, IH), 9.10 (d, IH), 9.83 (s, IH), 14.59 (bs. IH); 
MS (DCIMH3) m/z 350 (MW; 

Anal, calcd for C^Ho^CINjOaS 0.75 CH3OH :C, 52.01; H, 6.64; N, 10.25. Found: C, 
52.15; H, 6.24; N, 9.84 

Example 8 
N-r5-riH-iTnida2ol-4-vlV5.6J,8- 
tetrahvdro-l-naphthalenvl1methanesulfonam ide. hydrochloride 

Example 8A 

N-benzvl>N-f5-oxo-S.6.7.8-tetrahvdro-l-naphth alenvnmetfaanesulfona^ 
5-Amino-l-tetralone was processed as in Meyer, M.D, J. Med. Oiem. (1997), 40, 
1049-1062 to provide the desured compound. 
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Example 8B 

N-beD2yl-N45>riH-iTnidaTOl-4-vlW.8-diT>vdro-l-nanh^ 

A solution of 4-iodo-NJ»lKiime%l-lH-umdazole-l-sulfonaim (1.3 g, 4.2 mmol) 
in dichloromethane (17 mL) was treated with ethylmagnesium bromide (3.0 M in diethyl 
ether, 1 A mL) over 2 minutes, stirred for 30 minutes, treated with Example 8A (1.1 g, 3.5 
mmol), stirred for 16 hours and concentrated. The residue was treated with 2 M HCl (30 
mL), heated for 2 hours at 100*C, cooled to ambient temperature, neutralized with 
NaHCOj and extracted with dichloromethane. The extract was dried (MgS04), filtered, 
and concentrated. Purification of the residue on silica gel with 2% ethanol/ammonia- 
saturated dichloromethane provided the desired compound. 

Example 8C 
N>r5-(lH-imidazol-4-vlV5.67,«- 
tetrahvdro-1 >naphthale nvl1methaiiesulfonamide. hydrochloride 
Example 8B was processed as in Example IC to provide the desired compound, 
mp 113-114 °C (foam); 

NMR (300 MHz, DMSO-d^ 6 1.70-1.82 (m, 2H), 1.92-2.04 (m, 2H), 2.83 (t, 2H), 3.03 
(s, 3H), 4.34 (t, IH), 6.82 (d, IH), 7.14 (t, IH), 7.23 (d, IH), 7.26 (s, IH). 9.03 (s, IH), 
9.07 (s, IH), 14.36 (bs,2H); 
MS (DCI/NH3) m/z 292 (M+H)^; 

Anal, calcd for CuH«ClN3O2S 0.25 H^O: C. 50.60; H, 5.61; N, 12.64. Found: 50.75; H, 
5.74; N, 12.31. 



Example 9 

(+)-N-fr5R)-5-(lH-imida20l-4-vlV5A7.8.tet r ahvdro^Unaphthalenvnmethane^ 
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Example 9A 
tert^hutvl 4>l5-rrmetfavlsulfonvn amino1-1.2J.4- 
tetrah ydro^-naphthale nvn-lH-imidarole-l-carboxvl^^^ 
A solution of the free base of Example 8C (3.6 g, 12 mmol) in DMF (50 mL) was 
treated with di-tert-butyl dicarbonate (3.0 g, 14 mmol), stiired for 8. hours, treated with 
diethyl ether (500 mL), washed sequentially with water, and brine, dried (MgS04), filtered, 
and concentrated. Purification of the residue on silica gel with 2:1 hexanes:ethyl acetate 
provided 3.6 g (74%) of the desired compound. 
MS (DCI/NH3) m/z 392 (M+H)^ 

Example 9B 

(+Vtert-butvl4-(5-rrmethvlsulfonvDamino1-L2,3,4" 
tetrahvdro-l -naphthalenvU-lH-imidazole-l -carboxvlate 
The enantiomers of Example 9 A were separated by chiral chromatography on a 
Chiralcel OJ column (5.0 cm inner diameter, 50 cm length, 20 micron packing) using 
90: 1 0 hexanes:ethanol at a flow rate of 200 mL/minute as the mobile phase. Four separate 
injections of 150 mg each in 95:5 ethanolrdichloromethane (6mL) provided 320 mg of the 
faster moving enantiomer. 
[aj^o +71.5° (c 1.0, MeOH); 
MS (DCI/NH3) m/z 392 (M+H)^ 

Example 9C 
r+VN>rr5RV5-riH-imida20l-4-vlV5.6.7.8- 
tetrahvdro-l-naphtfaalenvl]methanesulfonamide 
A solution of Example 9B (130 mg, 0.33 mmol) in methanol (10 mL) was treated 
with IN HCI (5 mL), stirred for 1.5 hours, concentrated at 45 °C, and dried under vacuum 
for 30 minutes. The residue was dissolved in methanol, filtered through cotton, 
concentrated and dried under vacuum for 3 hours to provide the desired compound. 
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mpll8-123°C(foam); 
[a]^D +41.8*' (c 1.0. MeOH); 
MS (DCI/NH3) m/z 292 QA+Hf; 

^HNMR (300 MHz, DMSO-d^ 6 1.70-1.82 (m, 2H), 1.92-2.04 (m, 2H), 2.83 (t, 2H), 3.03 
(s, 3H), 4.34 (t, IH), 6.82 (d, IH), 7.14 (t, IH), 7.23 (d, IH), 7.26 (s, IH), 9.03 (s, IH), 
9.07 (s, IH), 14.36 (bs, 2H); 

Anal, calcd for CwHigClNjOzS 0.5 H2O O.5 MeOH: C, 49.36; H, 6.00; N, 1 1.91. Found: C, 
49.36; H, 6.00; N. 11.91. 

Example 10 

r-VN-fr5SV5-rm-imiH azol-4-vn-5.6J,8-tetrahvdro-l-nap hfh ^^^ 

Example lOA 
(-Vtert-butvl 4-(5-r(methvls\ilfonvnamino1-l.2.3.4- 
tetrahvdrp- 1 -naphtfaalenvU-lH-imidazole-1 -carboxvlate 
The title compound (340 mg) was provided as the slower moving enantiomer from 
the procedure described in Example 9B. 
[apD -69.4'* (c 1.0, MeOH); 
MS (DCI/NH3) m/z 392 (M+H)^ 

Example lOB 

f-VN-rr5SV5-(lH-imidazol-4-vlVS.6.7.8-te trahvdro-l-naphthalenynmetha^ 

A solution of the Example lOA (95 mg, 0.24 mmol) in methanol (10 mL) was 
treated with IN HCI (5 mL) then processed as in Example 9C to provide the desired 
compound. 

mpll8-123°C (foam); 
[apD "40,8° (c 1.0, MeOH); 
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^HNMR (300 MHz, DMSO-d^) 6 1.70-1.82 (m, 2H), 1.92-2.04 (m, 2H), 2.83 (t, 2H), 3.03 
(s, 3H). 4.34 (t, IH), 6.82 (d, IH), 7.14 (t, IH), 7.23 (d, IH), 7.26 (s, IH), 9.03 (s, IH), 
9.07 (s,lH), 14.36 (bs,2H); 
MS (DCI/NH3) m/z 292 (M+H)*; 

Anal, calcd for C,4H,sCIN3O2S0.5 CHsOHO.S H2O: C, 49.36; H, 6.00; N, 1 1.91, Found: 
C, 49.63; H, 6.04; N, 11.65. 

Example 1 1 

N-f2-hvdroxv-5-riH-imidazol>4-vlmethvlVhenvl1m ethanesulfonamide,hvto 

Example 1 1 A 
1 H.-imidazol-4>vl(4-methoxv-3-n itropheiivnmethanol 
A solution of 4-iodo-N,N-dimethyl-lH-imida2X)Ie-l-sulfonamide (3.0 g, 10 mmol) 
in dichloromethane (40 mL) under nitrogen was treated with ethylmagnesium bromide 
(3.0M in diethyl ether, 3.3 mL) over 2 minutes, stirred for 30 minutes, treated with 4- 
methoxy-5-nitrobenzaldehyde (2.0 g, 1 1 mmol), stirred for 1 hour, stored at 0 °C for 16 
hours, concentrated to dryness, treated with IM HCI(100 mL), heated to 100 •^C for 16 
hours, cooled to ambient temperature, neutralized with NaHCOj and extracted with 3: 1 
dichloromethane:ethanol (5x). The combined extractions were dried (MgS04), filtered and 
concentrated. Purification on silica gel with 10% and then 20% ethanol/ammonia- 
saturated dichloromethane provided the desired compound. 
MS PCI/NH3) m/z 250 (M+H)*. 

Example UB 

f3-amino-4~methoxvphenvl¥lH-itmdazol"4-'VllmethanQl 
Example 1 1 A (3.2 g. 13 mmol) was processed as in Example IC to provide the 

desired compound. 

MS (DCUNHa) m/z 220 (M+H)^ 



wo 01/60802 



PCT/USOl/03466 



77 



Example IIC 

N-{5-[liYdroxYflH-imida7nl.4-Ynmethvl%2-methoxvDhenvl^ 

fumarate 

A solution of Example 1 IB (L5 g, 6.8 mmol) in 8:1 pyridine rdichloromethane (45 
mL) was treated with methanesulfonyl chloride (0.56 mL, 7.2 mmol) over 10 minutes and 
the mixture was concentrated Purification of the residue on silica gel using 8:1:1 ethyl 
acetaterHzOzHCOOH provided the formic acid salt of the desired compound which was 
converted to the free base with silica gel 20% efhanoVammonia-saturated dichloromethane 
provided the desired compound which was converted to the fumaric acid salt 
mp 90-93°C (foam); 

NMR (300 MHz, DMSO-dJ 6 2.93 (s, 3H), 3.80 (s, 3H), 5.57 (s, IH), 6.61 (s, IH). 
6.72 (s, IH), 6.99 (d, IH), 7.18 (dd, IH), 7.30 (d, IH), 7.55 (d, IH), 8.72 (bs, IH): 
MS (DCI/NHj) m/z 298 (M+H)^ 

Anal, calcd for Cl2H,5N3O4S QHA 0.75 (C^H^O): C, 47.75; H, .5.56; N, 10.78. Found: C, 
47.40; H, 5.32; N, 10.52. 

Example IIP 

N-r5-(lH-imida2ol-4-vlmethvlV2-m e thoxvnhenvI]methanesu]fnD amide. hvdrochlnriHft 
A solution of the free base of Example 1 IC (0.59 g, 2.0 mmol) in trifluoroacetic 
acid was treated with triethylsilane (3 mL, 20 mmol), stirred for 30 minutes and 
concentrated to dryness. Purification of the residue on silica gel using 10% 
ethanoVammonia-saturated dichloromethane provided the desired compound, which was 
converted to the hydrochloric acid salt 
mp 206-208°C; 

^H NMR (300 MHz, DMSO-dJ 6 2.91 (s, 3H), 3.76 (s, 3H), 3.93 (s, 2H), 6.99 (d, IH), 
7.07 (dd, IH), 7.10 (d, IH), 7.37 (d, IH), 8.84 (s, IH), 8.97 (d, IH), 14.33 (bs, 2H); 
MS (DCI/Niy m/z 282 (M+H)*; 
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Anal, calcd for Ci^H^.ClNjOjS: C, 45.35; H, 5.07; N, 13.22. Found: C, 45.45; H, 
5.27; N, 13.05. 

RvflmplellE 

N-f2>hvdroxv-5.^1H-imidazol.4-vlmethvI>Dhenvl1m el^ 

Example 1 ID was processed as in Example 2 to provide the desired compound, 
mp 167-169°C; 

NMR (300 MHz, DMSO-dJ 6 2.94 (s, 3H), 3.92 (s, 2H), 6.87 (d, IH), 6.96 (dd, IH), 
7.10 (d, IH), 7.40 (s, IH), 8.77 (s, IH), 9.00 (s, IH), 9.93 (s, IH), 14.31 (bs, 2H); 
MS (DCI/NH3) m/z 268 (M+H)*; 

Anal, calcd for ChH,4CINAS:C, 43.49; H, 4.65; N, 13.83. Found: C, 43.58; H, 4.76; N, 
13.80. 

Example 12 
N-f5-nH-imida2oM-vlV5.6.7.8- 
tetrahvdrO'l-naphthalenvllethanesulfon amide. maleate 

Example 12A 
4-r5-mtro-3.4-dihvdro-l~naphthalenvlVlH-imida2ole 
A solution of 4-iodo-l-trityl-lH-imidazole (5.5 g, 13 mmol) (prepared as described 
by Kirk, K. J. Heterocyclic Cham. (1985), 22, 57-59) in dicMoromethane (50 mL) was 
treated with ethylmagnesium bromide (3.0 M in diethyl ether, 4.2 mL) over 4 minutes, 
stined for 30 minutes, treated with 5-nitrotetralone (prepared as described by Zhang, M J. 
Amer. Chem. SoC, (1994), 1 16, 4852-4857), stiired for 6 hours, treated with ammonium 
chloride solution (50 mL) and extracted with a mixture of diethyl ether (300 mL) and ethyl 
acetate (50 mL). The organic layer was isolated, treated with dichloromethane (500 mL) 
to dissolve the product which started to crystallize, dried (MgS04), filtered, concentrated, 
treated with trifluoroacetic acid (80 mL), stirred for 48 hours, concentrated to an oil. 
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neutralized with sodium bicarbonate solution and extracted twice with dichloiomethane. 
The combined dicbloromethane layers were dried QAgSO^), filtered and concentrated. The 
residue was purified on silica gel with a gradient of 5%-10% methanol/dichloromethane to 
provide the desired compound. 
MS(DCI/NH3)m/z242(M+H)*. " 

Example 12B 

tert-butYl4-f5-nitro-3,4-dihvdro-l-naDhthalenvlVlH-imi dazole-l^ 
A solution of Example 12A (1 .9 g, 7.9 mmol) in N,N-dimethylfonnamide (25 mL) 
was treated with di-tert-butyl bicarbonate (3.4 g, 16 mmol), stirred at ambient temperature 
for 2 hours, heated to 50 °C for 15 minutes, cooled, diluted with diethyl ether (250 mL), 
washed with water (2x, 100 mL), washed with brine, dried (MgS04), filtered and 
concentrated. Purification of the residue on silica gel with 3:1 hexanes:ethyl acetate 
provided the desired compound. 
MS (DCI/NH3) m/z 342 (M+H)*. 

Example 12C 

tert-butyl 4-(5-amino-I7..3,4-tetrahvd ro-l-DaDhthalepvn-lH-imida2ole-l-carboxvlate 
Example 1 2B was processed as in Example 1 C substituting ethyl acetate for 
methanol as the solvent Purification of the residue on silica gel with 1 : 1 hexanes:ethyl 
acetate provided the desired compound. 
MS (DCI/NH3) m/z 3 14 (M+H)*. 

Example 12D 
N-r5-flH-imidazol-4-vlV5.6.7.R. 
tetrahydro-l^naphthalenylletha aesulfonamide. maleate 
A solution of Example 12C (260 mg, 0.83 mmol) in dicbloromethane (5 mL) was 
treated sequentially with pyridine (0.20 mL, 2.5 mmol) and ethanesulfonyl chloride (0.087 
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mL, 0.91 nimol), steed for 16 hours, treated with tiifluoroacetic acid (3 mL), stined for 
3D mi mitfis and concentrated. Purification of ihe residue on silica gel with a gradient of 
5%-10% ethanol m ammonia-saturated dichloromethane provided a solid, which was 
convCTted to the maleic acid salt to provide the desired compound, 
mp 129-132'»C; 

^HNMR (DMSO-de) 5 1.28 (t, 3H), 1.67-L85 (m, 2H), 1.87-2.06 (m, 2H), 2.83 (t, 2H), 
3.13 (q, 2H), 4.30 (t, IH), 6.05 (s, 2H), 6.80 (d, IH), 7.12 (t, IH), 7.16-7.23 (m, 2H); 
MS (DCI/NH3) m/z 306 {U+Hf; 

Anal, calcd for C15H19N3O2S C4H4O4: C, 54.15; H, 5.50; N, 9.97. Found: C, 54.24; H, 
5.53; N, 9.87. 

Example 14 

N-[5.6.7.8-tetrahvdro-5-(l-methvl-lH-miida2oM-vn 
-1 -naphthalenvllmethanesulfonamide. hydrochloride 

Example 14A 
N-benzvL-N-r5-n -methvl-lH-imidazoU-vlV 
7.8-dihvdro-l -naphthalenvn methanesulfonamide 
Example 8B was processed as in Example 4A and 4B to provide the desired 
product as the more polar isomer. 
MS (DCI/ NH3) m/z 394 (M+H)*. 

Example 14B 
N-r5.6.7.8-tetrahvdro-5-n -methvl-lH-imidazoM-vlV 
l-naphthalenvl]metfaanesulfonamide. hydrochloride 
Example 14A was processed as in Example IC to provide the desired product 
which was converted to the hydrochloride salt 
mp 130-1 35X; 
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NMR (DMSO-<y 6 1.68-1.79 (m. 2H), 1.93.2.03 (m, 2H). 2.88 (t. 2H), 3.03 (s. 3H). 
3.79 (s, 3H), 4.33 (t, IH), 6.87 (d, IH), 7.15 (t, IH), 7.20-7.26 (m, 2H), 9.01 (s, IH), 9.06 
(s,lH), 14.57 (bs,lH); 
MS (DCI/ NH3) m/z 306 (M+H)*; 

Anal, calcd for Ci^His^aOjSHClO.S HjO: C, 51.35; H, 6.03; N, 11.98. Found: C, 51.10; 
H, 5.98; N, 11.82. 

Example 15 
N>r5.6.7.8-tetiahvdro-5-ri H-imidazoM-vlVl - 
naphthalenvn-N-methvlmethanes nlfonmaTniH e. maleale 

Example 15A 

N-(5-oxo -5.6.7.8-tetrahvdrO'l-naphthalenvnm ethanesulfonamide 
5-Amino-l-tetralone (Itoh, K. Chem. Phaim. Bull. (1984), 32, 130-151) was 
processed as in Meyer, M.d. J. Med. Chem. (1997), 40. 1049-1062 to provide the desired 
product. 

Example 1 5B 

N-rmethoxvmethvlVN- (5-oxo-5.6.7.8-tetrahvdro-l-naphthalenvnmethaDesulfonamide 
A solution of Example 15A (4.0 g. 17 mmol) in anhydrous DMF (40 mL) under a 
nitrogen atmosphere was treated with a 60% dispersion of sodium hydride (0.74 g, 1 8 
mmol) in portions over 5 minutes, stirred for 45 minutes, cooled to 0°C, treated dropwise 
with chloromethyl methyl ether (1 .3 mL, 1 8 mmol), stirred at ambient temperature for 2 
hours, treated with cold water (250 mL) and extracted with diethyl ether (3X). The 
combined diethyl ether extracts were washed with water, washed with brine, dried 
(MgSO^), filtered and concentrated. Purification of the residue on silica gel with 1 : 1 
hexanesrethyl acetate provided the desired product. 
MS (DCI/ NH3) m/z 265 (M+NHJ*. 
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Kxample 15C 
>J ,N.^imetfavl-4-f5-frme1hvLc iilfnnYn«"'*"^V 
;^, 4^ihvdn>l ■naphlfaalenvU-lH-imi< ^«^»^*^-^ -giilfnnamide 
Examtple 1 5B was processed as in Example 3 A to provide the desired product. 
MS (DCI/ NHj) m/z 397 (M+H)*- 

Example 15D 
•Kr, 'Nr-dimethvl-4-(5-[rmethvlsulfQnvnamiD 0l-1.2.3.4- 
tP^h YdTn4-iiaphtlialenvU4H-im ida2X>le-l-sdfoDaim 
■ Example 15C was processed as in Example IC to provide the desired product. 
MS (DCI/NH3) m/z 399 (M+H)^ 

Example 15E 
N^ N-.dimethvl-4-(5-rmethvirmc thvlsulfonvnamino1- 
1 ^2.3.4-tetiahvdro- 1 -naphthaienvn^lH -imidazole-l -.sulfonamide 
A solution of Example 1 5D (0.30 g, 0.75 mmol) in anhydrous DMF (3 mL) under 
nitrogen was treated with 60% sodium hydride (0.033 g, 0.83 mmol), stirred for 15 
minutes, treated with iodomethane (0.056 mL, 0.90 mmol), stirred for 16 hours, diluted 
with diethyl ether (100 mL), washed with water, washed with brine, dried (MgSOO, 
filtered and concentrated. Purification of the residue on silica gel with ethyl acetate 
provided the desired product. 
MS (DCI/NH3) m/z 413 iM+H)\ 
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Example ISF 

N-rS-flH-iimdazol-4-vlVS.6.7.8-tetrahvdm>l-naphtlia1ft^^^ 
N-mefhY^"^e^^aTiftRnlfnnatniH e. naaleate 
A solution of Example 15E (0^8 mg, 0.68 mmol) in IM HCl (10 mL) and THF 
(10 mL) was refluxed for 48 hours, cooled to ambient temperature, treated with 
dichloromethane, washed with sodium bicarbonate solution, dried (MgS04), filtered and 
concentrated. Purification of the residue on silica gel with 4% ethanol/ammonia-saturated 
dichloromethane provided a solid, which was converted to the maleic acid salt to provide 
the deshed product, 
mp 146-147°C; 

NMR (DMSO-d,) 5 1.67-2.07 (m, 4H), 2.70-2.86 (m, IH), 2.87-3,01 (m, IH). 3.08 and 
3.09 (s and s, 3H), 3.12 and 3.13 (s and s, 3H), 4.24-4.35 (m, IH), 6.05 (s, 2H), 6.94 (t, 
IH), 7.13-7.24 (m, 2H), 7.37 (d, IH), 8.85 (s, IH); 
MS (DCy NH3) m/z 306 (M+H)*; 

Anal, calc'd for C, ApNjO^SCAO^: C, 54.15; H, 5.50; N, 9.97. Found: C. 54.15; H, 
5.67; N, 9.77. 

Example 16 

N-r5,6.7,8-tetrahvd ro-5-(lH-imidazol-4-vlVl-naphthalenvnacetamide. maleate 
Example 12C was processed as in Example 12D but substituting acetic anhydride 
for ethanesulfonyl chloride to provide the desired product which was converted to the 
maleic acid salt 
mp 159-1 60°C; 

^H NMR (DMSO-dJ 51 .67-1 .86 (m, 2H), 1 .88-2.04 (m. 2H), 2.06 (s, 3H^. 2.68 (t, 2H), 
4.30 (t, IH), 6.05 (s, 2H), 6.73 (d, IH), 7.19 (t, IH), 7.21 (s, IH), 7.30 (d, IH), 8.86 (s, 
lH),9.22(s, IH); 
MS (DCI/ NH3) m/z 256 (M+H)^; 
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Anal, calcd for CA^aOC^O^: C, 61.45; H, 5.70; N, 11.31. Found: C, 61.47; H, 5.87; 
N, 11.33. 

maleate 

Example 12C was processed as in Example 12D but substituting trifluoroacetic 
anhydride for ethanesulfonyl chloride to provide the desired product which was converted 
to the maleic acid salt 
mp 181-182''C; 

'H NMR (DMSO-d^D 5 1.67-1 .85 (m, 2H), 1.92-2.06 (m, 2H), 2.65 (t, 2H), 4.33 (t, IH), 
6.05 (s, 2H). 6.93 (dd, IH), 7.16-7.23 (m, 3H). 8.83 (s. IH), 10.92 (s, IH); 
MS (DCI/ NH3) m/z 310 (M+H)*; 

Anal, calcd for CjiH^NsOFa CAO*: C, 53.65; H, 4.27; N, 9.88. Found: C, 53.53; H. 
4.17; N. 9.87. 

Example 18 
N-fS.6.7.8--tetrahvdro-5-riH-imidazol-4-vlV 
l-nap hthalen Yl]-2-metfavle&anesulfonamide. maleate 
Example 12C was processed as in Example 12D but substituting isopropylsulfonyl 
chloride for ethanesulfonyl chloride to provide the desired product which was converted to 
the maleic acid salt, 
mp 124-125°C; 

'H NMR (DMSO-dJ 5 1.30 (d, 6H), 1.69-1.83 (m, 2H), 1.89-2.02 (m, 2H), 2.83 (t, 2H). 
3.25-3.36 (m, IH), 4.28 (t, IH), 6.04 (s. 2H), 6.79 (d, IH). 7.10 (t, IH), 7.16-7.23 (m, 2H). 
8.82(bs,lH), 8.94 (s. IH); 
MS (DCI/NH3) in/z320 (M+H)*; 
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Anal, calcd for C,^2,N30,S C4H404: C, 55.16; H, 5.79; N, 9.65. Found: C, 55.12; H, 
5.82; N, 9.56. 

Example 19 

N-r4>(lH>imidazol-4-vlV3,4-dihvdro-2H-chromeD>8-v]1me 

Example 19A 
4-(8-iiitrQ-2H -chromen-4-vn-1 H^imiHay/^lft 
8-Nitrochioman-4-one (Chakravarti, D. J.Ihdian Chem.Soc. (1939), 16, 639-644) 
was processed as in Example 12A to provide the desired product 
MS (DCI/ NH3) m/z 244 (M+H)\ 

Example IPB 

tert-butvl4-(8-mtro-2H-c hromen-4>vn-lH-imidazQle-l-carboxvlate 
Example 19A was processed as described in Example 12B to provide the desired 
product. 

MS (DCI/ NH3) m/z 344 (M+H)*. 

Example 19C 

tert>butvl 4>r8-amino-3.4-dihvdro- 2H-chromen-4-vlVlH-imidazole-l-carboxviate 
Example 19B was processed as in Example IC but substituting ethyl acetate for 
methanol as the solvent to provide the desired product 
MS (DCLTSIHa) m/z 299 (M+H)*. 
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Example 19D 

N44-flH-ijTiiMa7X)l-4>vlV'^-4-dihvdro-2H-chromen>8> v11methanesd^^ 

Example 19C was processed as in Example 12D but substituting methanesulfonyl 
chloride for eliianesulfonyl chloride to provide the desired product which was converted to 
the maleic acid salt 
mp 172-174*'C; 

»HNMR (DMSO-d,) 5 2.22 (m, 2H), 2.99 (s, 3H), 4.25 (m, 2H), 4.40 (t, IH), 6.06 (s, 2H). 
6.78 (dd, IH), 6.83 (t, IH), 7.16 (dd, IH), 7.29 (s, IH), 8.80 (s, IH). 8.88 (s, IH); 
MS (APCI+) m/z 294 (M+H)^; 

Anal, calcd for C,3HisN303S C,H404: C, 49.87; H, 4.68; N. 10,26. Found: C, 50.03; H. 
4.88; N. 10.24. 

Example 20 

N-rS.6.7.8-tetrahvdro-5-riH-imidazol-4 -vIVl-naphthalenvn- 
2.2.2-trifluoroethanesulfon amide. maleate 

Example 20A 

tftrt-hiitvl4.f5- frf2.2.2-trifluoroethvnsulfonvl1amino>- 
1.2.3.4..tetr3hvdTO-l-naphthalenvn-lH- imidazole-l--carboxvlate 
Example 12C was processed as in Example 33 A but substituting 2,2,2- 
trifluoroethanesulfonyl chloride for ethanesulfonyl chloride to provide the desired product. 
MS {DCI/NH3) m/z 460 (M+H)*. 

Example 20B 
K-r ';, fi.7.8-tetrahvdro- V1W.iTniHa7n1-4-vlV 
l-naphthfl1envn-2.2.2-trifluoroetfaanesulfonam ide. maleate 
A solution of Example 20A in trifluoroacetic acid (10 mL) was mixed for 15 
minutes, concentrated, dissolved in 5:1 methanol:water (6 mL) and applied to an ion 
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exchange resin (25 g of Dowex® 50 x 8-200 ion-exchange resin). The resin was washed 
with water until neutral, washed with methanol and the desired product was then flushed 
from the resin using 5% ammonium hydroxide solution in 1 ; 1 melhanolrdichloiomethane. 
Concentration of the product containing fraction provided a soUd which was converted to 
the maleic acid salt providing the desired product 
mp 138-140''C; 

»HNMR pMSO-dg) 5 1.68-1.82 (m, 2H), 1.90-2.05 (m, 2H), 2.81 (t, 2H), 4.30 (t, IH), 
4.52 (q, 2H), 6.05 (s, 2H), 6.88 (d, IH), 7.10-7.20 (m. 2H), 7.21 (d, IH), 8,83 (s, IH); 
MS (DCI/NH3) m/z 360 (M+KQ*; 

Anal, calcd for Cifl,^fi^SF^<:,H^O,: C, 48.00; H, 4.24; N, 8.84. Found: C. 47.99; H, 
4.35; N, 9.09. 

Example 21 

N-r3-f 1 H-imidazoM-yhnethYnphenvllmethanesulfonamide., malPfltP 
Example 21 A 

4-fhvdroxvr3-mtrophenvnmethvl> KN-<iimethvl.l H-imidazo!e-^ -suIfnnflfmMt> 
3-Nitrobenzaldehyde was substituted for 6-methoxy-5-nitro-l-tetralone and 
processed as in Example 1 A to provide the desired product 

Example 21 B 

4-rf3-aminophftnvnfhvdroxvWtfavlVN N-dimethv1.1 H -imidazole.l -.snlfnnnTniMp 
Example 21A was processed as in Example IC but substituting ethyl acetate for 
methanol to provide the desired product. 
MS (DCI/NH3) m/z 297 (M+H)*. 
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Example 21 C 

4>n-ainmoben7:vlVN.N-diroethvl4H>iimd ayi>le-l-s^^ 
A solution of Example 21B (0.72 g, 2.4 nunol) in trifluoroacetic acid (20 mL) was 
treated with triethylsilane (3.5 mL), refl\ixed for 3 hours and concentrated. Purification of 
the residue on silica gel using 2% ethanol/ammonia-saturated dichloromethane provided a 
product which was purified on silica gel using ethyl acetate to provide the desired product 
MS (DCI/NH3) m/z 281 (MW- 

Example 21D 

N-p-riH-imidazol-4-vhnethvnDhenvl1metfaanesulfonamide,male ate 
A solution of Example 21C (0.22 g, 0.78 mmol) in dichloromethane (3 mL) was 
treated with pyridine (0.19 mL, 2.4 mmol), treated with methanesulfonyl chloride (0.067 
mL, 0.86 mmol), stirred for 1 hour, concentrated to dryness, treated with IM HCl (5 mL) 
and tetrahydrofuran (2 mL), refluxed for 2 hours and concentrated. Purification of the 
residue on silica gel with 10% and then 20% ethanol/ammonia-saturated dichloromethane 
provided a product, which was converted to the maleic acid salt to provide the deshed 
product, 
mp 142-144'»C; 

NMR (DMSO-d,) 5 2.99 (s, 3H), 3.99 (s, 2H), 6.05 (s, 2H), 6.98 (d, IH), 7.08 (m. 2H), 
7.30 (t, IH), 7.39 (s, IH), 8.83 (s, IH), 9.75 (s, IH); 
MS (DCI/NH3) m/z 352 (M+H)*; 

Anal, calcd for C„Hi3N302SCA04:C, 49.04; H, 4.66; N, 11.44. Found: C. 49,02; H, 
4.67; N, 11.24. 



Example 22 

^o4H-inden-4-vnmetfaanegii1f9^ainiHe. maleate 
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Example 22A 
4-f7-mtro-lH-mden-3»vl V.l H-imiHaynlft 
4-Nitroindanone (Hasbun, J.A. J. Med. Chem. (1973), 16, 847-847) was processed 
as in Example 26B to provide the desired product 
MS (PCV NH3) m/z 228 (M+H)*. 

Example 22B 

tert-biitvl4-(7-iiitro-lH-inden-3-vlVlH-imddazQle-I-carboxv1ate 
Example 22A was processed as in Example 3 8C to provide the desired product 

Example 22C 

tert-hutyl 4-f 4..ami no>2 J>dihvdro> 1 H-inden> 1 - vlV 1 H-imidazole- 1 -carboxvlate 
Example 22B was processed as in Example IC but substituting ethyl acetate for 
methanol as the solvent to provide the desired product 
MS (DCI/NH3) m/z 300 (M+H)*. 

Example 22D 

N-ri-riH-imidazoM-vlV23-dihvdro-lH-inden-4--vllmethanes ulfQnaniidft^ mflli>atr> 
Example 22C was processed as in Example 12D but substituting methanesulfonyl 
chloride for ethanesulfonyl chloride and substituting triethyl amine for pyridine to provide 
the desired product which was converted to the maleic acid salt 
mp 168-169°C; 

•HNMR(CD30D)5 2.17(m, lH),2.64(m, IH), 2.97-3.09 (m, 1H),3.01 (s, 3H), 3.19 (m. 
IH), 4.62 (t. IH). 6.25 (s, 2H). 6.95 (d, IH), 7.23 (t. IH). 7.29 (d, IH). 7.31 (d, IH), 8.75 

(4 IH); 

MS (DCI/NH3) m/z 278 (M+H)*; 

Anal, calcd for QsHjsNjOjS C4H4O4: C, 51.90; H, 4.87; N, 10.68. Found: C, 52.12; H, 
4.72; N, 10.57. 
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Example 23 
N-[5.6.7>8-tetrahvdro-5-flH-imidazol-4-Yn- 
4-methvl-l-naphtfaalenvl1methanesulfQnam ide. maleate 

Example 23 A 

N>f4-methvl-5-oxo-5.6.7,8'tetrahvdrO'l'naphthalenvnmethanesulfoiiamide 
A solution of 5-amino-8-methyltetralone (De, B. Synth. Commun. (1988), 18, 481- 
486) (0.25 g, 1.4 nunol) in dichloromethane (7 mL) was treated with pyridine (0.35 mL, 
4.3 mmol), treated with methanesulfonyl chloride (0.12 mL, 1.5 mmol), stiired at ambient 
temperature for 1.5 hours, treated with aqueous ammonium chloride solution (20 mL) and 
extracted with dichloromethane (4 x 25 mL). The combined dichloromethane extracts 
were washed with brine, dried (Na2S04) and concentrated. Purification of the residue on 
silica gel with ethyl acetaterhexanes 1 :1 provided the desired product. 
MS (APCI+) m/z 244 (M+H)^ 

Example 23B 
N-fmethoxvme1hvlVN-(4-methvl>5.<>xo-5.6.7.8- 
tetrahvdro-l-naphthalenvnmetfaanesu lfonamide 
Example 23 A was processed as in Example 15B to provide the desired product. 
MS (APCI+) m/z 298 (M+H)\ 

Example 23C 

Ta-r^,f 1 t^-imirl«7i.1-A.Yl^-4-niethvl-7.Mihvdro-1 -naphtfaalenynmerhanesulfonamide 
A solution of 4-iodo-l-trityl-lH-imida2ole (0.44 g, 1.0 mmol) (prepared as 
described by Kirk, K. L J. HeterocycHc Chem. (1985), 22, 57-59) in dichloromethane (5 
mL) under nitrogen was treated with ethylmagnesium bromide (0,33 mL, 1 .0 mmmol) 
over 4 minutes, stined for 1 hour, cooled to 0 °C, treated with Example 23B, stirred at 
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ambient temperature for 2 hours, treated with water and extracted with ethyl acetate (3 x 
50 mL). The combined ethyl acetate extracts were washed with brine, dried (Na2S04), 
concentrated, treated with trifluoroacetic acid (20 mL), stirred for 1 .5 hours, treated with 
water (7 mL), stirred over night and concentrated. Purification of the residue on silica gel 
with 7% ethanol/ammonia-saturated dichloromethane provided the desired product. 
MS (AFC1+) m/z 304 (M+H)^ 

Example 23P 
N-r5.6.7.8-tetrahvdro-5-r 1 TT-itnida7/.1-d,YlV 
4-methvl-l -nanhthalenvllmethanesiilfniiamidR^ Tnalftat ^ 
Example 23C was processed as in Example IC to provide the desired product, 
which was converted to the maleic acid salt 
mp I92-195**C; 

'HNMR PMSO-d^ 5 1.38 (m, IH). 1.69-2.07 (m, 3H), 2.01 (s, 3H). 2.66 (m, IH), 2.94 
(m, IH), 3.00 (s, 3H), 4.31 (m, IH), 6.06 (s, 2H), 6.75 (s, IH), 7.05 (d, IH), 7.19 (d, IH), 
8.92 (s, 2H); 

MS (APCI-f-) m/z 306 (M+H)*; 

MS (APCI") m/z 304 (M-H)', 340 (M4€l)-; 

Anal, calcd for C.fi^^fi^SCHfi.O.S H^O 0,25 C4C,02: C, 53.09; H. 5.79; N, 9.29. 
Found: C, 52.87; H, 5.58; N, 9.20. 

pxampte 24 

N-r5,6.7.8-tetrahvdro-4>hv droxv-S-riH-imidazol-4-vn- 
l-naDhtbalenvllmethanesulfonamiffft, malftatA 
Example 26F was processed as in Example 2 to provide the desired product vMch 
was converted to the maleic acid salt 
mp 127-131°C; 
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»HNMR(DMSO-d6) 5 L44 (m, IH), 1.74 (m, IH), 1.85 (m, IH), 1.96 (m, IH), 2.62 (m, 
IH), 2.91 (m, IH), 2.95 (s, 3H), 4.29 (d, IH), 6.04 (s, 2H), 6.66 (d, IH), 6.85 (s, IH). 7.07 
(d,lH), 8.75 (s,lH), 8.85 (s,lH); 
MS (DCI/NH3) m/z 308 (M+H)*; 

Anal, calcxl for C^HnNsOjSQHA: C, 49.99; H, 5.13; N, 9.72. Found: C, 49.96; H, 
5.21; N, 9.60, 

Example 25 
N-f5.6.7.8-tetrahvdro-riH-imidazol-4-vlV 
4-Tnethoxv-l-naphthalenvl1 ethanesn lfanflmMe. maleate 
Example 26D was processed as in Example 12D to provide the desired product 
which was converted to the maleic acid salt, 
mp 149-151°C; 

^HNMR (DMSO-d,) 5 1.28 (t, 3H), 1.42 (m, IH), 1.74 (m, IH), 1.84 (m, IH), 1.98 (m, 
IH), 2.66 (m, IH), 2.94 (m, IH), 3.08 (q, 2H), 3.63 (s, 3H), 4.33 (d, IH), 6.04 (s, 2H), 6.78 
(s, IH), 6.84 (d, IH), 7.20 (d, IH), 8.83 (s, 2H); 
MS (DCI/NH3) m/z 336 (M+H)*; 

Anal, calcd for C^fltf^^O^SC^Bfi^: C, 53.21; H, 5.58; N, 9.31. Found: C, 53.11; H, 
5.72; N, 9.14. 

Example 26 
N>['5.6.7.8-tetrahvdrO"(l H-imida7nl>4.vlV 
4-methoxv-l -naphthalenvUmethanesu lfonamide. maleate 

Example 26A 
8-metfaoxv-5-»nitrQ-3.4-dihvdro-lf2H)-naphthalenone 
A solution of 8-methoxy-l-tetralone (2.26 g, 13 mmol) (prepared as described in 
Chatterjee, A. Tetrahedron, (1980), 36, 2513-2520) in acetic anhydride (1 1.5 mL) was 
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cooled to 0°C, treated with a mixture of fuming nitric acid (0.90 mL) in acetic acid (0.70 
mL) dropwise over 1 hour, stirred at O^C for 1 .5 hours, treated with water (1 50 mL) and 
extracted with diethyl ether (300 mL). The diether ether layer was washed with water (1 50 
mL), washed with sodium bicarbonate solution (3x), washed with brine, dried QAgSO^), 
filtered and concentiated. Purification of the residue on silica gel using a gradient of 2:1 
and then 3 :2 and finally 1 : 1 hexanes:ethyl acetate provided the desired product as the more 
polar isomer. 
mp65-7PC; 

NMR (CDCI3) 6 2.09 (m, 2H), 2.68 (7, 2H), 3.21 (t, 2H), 4.00 (s, 3H), 6.96 (d, IH), 
8.13 (d,lH); 

MS (DCI/NH3) m/z 222 (M+H)*. 

Example 26B 

4-(8-meth oxv-5-nitro>3,4-dihvdro-l-naphtbalenyI) -lH-imida7n]p. 
A solution of 4-iodo-l-trityl-lH-imida2ole (prepared as described by Kirk, K.J. J. 
Heterocyclic Chem. (1985), 22. 57-59) (2.2 g, 5.1 mmol), in dichloromethane (20 mL) 
under nitrogen was treated with ethyhnagnesium bromide (1,7 mL, 5.1 mmol) over 2 
minutes, stirred for 30 minutes, treated with Example 26A (0.94 g, 4.2 mmol) in 
dichloromethane (5 mL), stirred for 2 hours, treated with ammonium chloride solution and 
extracted with dichloromethane (x 2). The combined dichloromethane layers were dried 
(MgS04), filtered, concentrated, treated with ethyl acetate and hexane at which time the 
product was allowed to ciystallize for 15 minutes. The crystals were collected by 
filtration, washed with 5:1 hexanes:ethyl acetate, dried under vacuum, treated vwth 
trifluoroacetic acid (25 mL), heated to reflux for 30 mmutes, concentrated, treated with 
sodium bicarbonate solution and extracted with dichloromethane (x2). The combined 
dichloromethane extracts were dried (MgS04), filtered and concentiated to provide the 
desired product. 
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Example 26C 

tert-butvl4>f8-Pifithnvv^5-mtro->^-4^ihvdr(>-l-n apMha]envl^ 

A suspension of the product from Example 26B in acetonitrile (20 mL) was treated 
with di-tert-butyl dicarbonate (1 g, 4.6 mmolX heated on a steam bath for 20 minutes and 
concentrated. Purification of the residue on siHca gel with 1:1 hexanes:cthyl acetate 
provided the dedred product. 
MS PCI/NH3) m/z 372 (M+H)*. 

Example 26D 
tert-butvl 4-(S-aTninQ-S-methoxv»L2.3.4" 
tfttrah y^^-l -"aphthalep vlVI H-imidazole-l-carboxylate 
Example 26C was processed as in Example IC substituting ethyl acetate for 
methanol as tiie solvent to provide the desired crude product. 
MS (DQ/NHa) m/z 344 (M 

Example 26E 

tert-butvl 4-{8-methoxv-5-Kmethvlsu 1foTivl>amino1-1.2.3.4- 
tetrahvdro-l-p aphthalenvU-lH-imidazale>l-carboyylate 
A solution of Example 26D (0.50 g, 1.5 mmol) in dichlcromethane (5 mL) was 
treated with pyridine (0.34 mL, 4.4 mmol), treated with methanesulfonyl chloride (0.17 
mL, 2.2 mmol) and stirred for 1 .5 hours. Purification of the mixture on silica gel eluting 
with ammonia-saturated dichloromethane and then with 10% ethyl acetate/ ammonia- 
saturated dichlcromethane provided the desired product which was dried under vacuum. 
MS (DCima) m/z 422 (M+H)*. 
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Example 26F 
N-r5.6.7.8-tetrahvdro-nH-iTnidazol-4»vlV4. 
metfaoxv-l-paphthalePYllmet hanesulfonamide, malantft 
Example 26E was processed as in Example 33C to provide the desired product 
which was converted to the maleic add salt 
mp 181-184°Q 

^HNMRpMSO-dJ 5 1.43 (m, IH), 1.75 (m, IH), 1.85 (m, IH), 1.97 (m, IH), 2.66 (m, 
IH), 2.93 (m, IH). 2.98 (s, 3H), 3.64 (s, 3H), 4.34 (d, IH), 6.04 (s, 2H), 6.82 (s, IH), 6.86 
(d, IH), 7.24 (d, IH), 8.85 (s, IH), 8.87 (s, IH); 
MS (DCI/NH3) m/z 322 (M+H)*; 

Anal, calcd for C.^K.^t^fi^S C^fifi^: C, 52.17; H, 5.30; N, 9.61. Foimd: C, 51.95; H, 
5.34; N, 9.31. 

Example 27 
N-r5.6.7.8-tetrahvdro-(lH-imidazol-4-vlVl - 
naphthalenvncvcloDrooanesulfonamide. maleate 
Example 12C was processed as in Example 12D but substituting 
cyclopropylsulfonyl chloride (prepared as described in King, J. F. J. Org. Chem., (1993), 
58, 1 1 28- 1 1 35) for ethanesulfonyl chloride to provide the desired product which was 
converted to the maleic acid salt, 
mp 156-157'C; 

'H NMR (DMSO-dJ 5 0.88 (m, 2H), 0.97 (m. 2H), 1.76 (m. 2H). 1.97 (m, 2H), 2.65 (m, 
IH), 2.87 (t, 2H), 4.30 (t, IH), 6.04 (s, 2H). 6.82 (d, IH). 7.12 (t, IH), 7.17 (s. IH), 7.24 
(d, IH), 8.85 (s, IH), 9.07 (s, IH); 
MS (DCI/NH3) m/z 3 1 8 (M+H)*; 

Anal, calcd for Ci,H,5N302S C4HA: C, 55.42; H, 5.35; N. 9.69. Found: C, 55.40; H, 
5.35; N, 9.67. 
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Example 28 

]sI41-f1K-imida2ol-4-vlmethvlV2-methvlphen vl1me1hanesulfonamide,m 

Example 28 A 
2-methvl-3-mtm hp.n7a1dehvde 
0-Tolualdehyde was nitrated and the majority of the undesired 2-methyl-5- 
nitrobenzaldehyde was removed as described in (Pitzele, B. S. J. Med. Chem., (1988), 31, 
138-144) to provide a 2.7:1 ratio of 2-methyl-3-mtrobenzaldehyde: 2-methyl-5- 
nitrobenzaldehyde. 

Example 28B 

4.pivdtoxvf2-Tnetfavl-3-nitrophenvl^ethvl1 -N.N-dimethvl-lH-in^ 

Example 28A (0.66 g) was processed ais in Example 1 A but was purified by 
recrystallization from ethyl acetate instead of by chromatography to provide the desired 
products as a mixture enriched in the 3-nitro isomer. 
MS (DCI/NHj) m/z 341 (M+H)^ 

Example 28C 

M, M-dimethvl-4-r2-methvl-3'nitrQbenzvlVlH-imidazole-l-sulfonamid e 
A solution of Example 28B in trifluoroacetic acid (15 mL) was treated with triethyl 
silane (1.5 mL), heated to reflux for 16 hours, cooled, concentrated, tritrated with hexanes, 
treated with sodium bicarbonate solution and extracted with dichloromethane (x2). The 
combined dichloromethane layers were dried (MgSO*), filtered and concentrated. 
Purification of the residue on siUca gel with ether provided the desired product enriched in 
the 3-mtro isomer. 
MS (DCI/NH3) m/z 325 (M+H)*. 
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Example 28D 

4>(3-amino-7-methvlbenzvlVRN.^ imethvl.m-iTnid azo^^^ 
Example 28C was processed as in Example IC substituting ethyl acetate for 
methanol as the solvent. Purification of the residue on silica gel with 2% ethyl 
acetate/ammonia-saturated dichloromethane provided flie desired product as the less polar 
isomer. 

MS (DCI/NH3) m/z 295 (M+H)*. 

Example 28E 

N-f3-flH-iinidazol-4-vlmethvlV2-meth vlphenvnmftthane sulfQnam mf,}^t^ 
Example 28D was processed as in Example 3 ID to provide the desired product 
which was converted to the maleic acid salt, 
mp 143-144°C; 

NMR (DMSO-d,) 6 2.25 (s, 3H), 2.96 (s, 3H). 4.02 (s, 2H), 6.05 (s, 2H), 7.05 (dd, IH), 
7.18 (t, IH), 7.22 (dd, IH), 726 (s, IH), 8.83 (d, IH), 9.12 (s, IH); 
MS PCI/NH3) m/z 266 (M+H)*; 

Anal, calcd for C^H^sNjO^S C^HA: C. 50.39; H, 5.02; N, 1 1.02. Found: C, 50.32; H, 
4.86; N, 10.90. 

Example 29 

N-r3-(lH-imidazol-4-v]methylV2-met hvlphenvl1ethane suIfQnamide. m^lpp^t^ 
Example 28D was processed as in Example 31D but substihiting ethanesulfonyl 

chloride for methanesulfonyl chloride to provide the desired product which was converted 

to the maleic acid salt 

mp 146-147''C; 

»H NMR (DMSO-d,) 6 1.26 (t, 3H), 3.25 (s, 3H), 3.06 (q, 2H), 4.01 (s, 2H), 6.05 (s. 2H), 
7.02 (dd, IH), 7.17 (m, 2H), 7.24 (d, IH), 8.80 (d, IH). 9.07 (s. IH); 
MS (DCI/NH3) m/z 280 (M+H)*; 
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Anal, calcd for C^^U^-t^.O^SCfifi,: C, 51.64; H, 5.35; N, 10.63. Found: C, 51.64; H, 
5.08; N, 10.45. 

Example 30 

M-p-(m.imida2oi-4"Vlmethvn phenvl]ethanesulfon amide, maleate 
Example 21 C was processed as in Example 21D but substituting ethanesulfonyl 
cMoride for methanesulfonyl chloride to provide the desked product which was converted 
to the maleic acid salt, 
mp 107-109X; 

^HNMR(DMS0-dfi)5 1.18(t,3H), 3.08(q,2H), 3.99 (s,2H),6.05(s,2IC>. 6.96(4 IH), 
7.08 (m, 2H), 7.28 (m, IH), 7.37 (d, IH), 8.80 (d, IH). 9.77 (s, IH); 
MS (DCI/NH3) m/z 266 (M+H)*; 

Anal, calcd for CaH^N^OjSQHA: C, 50.39; H, 5.02; N, 1 1.02. Found: C, 50.44; H, 
4.91; N, 10.89. 

Example 31 

N-f3>fl>riH-ii"i^«^^1-4-vnetfavllohenvl1me1hanesulf nnaniide, maleate 
Example 31 A 

4-[l-hvdroxv-l-f3-nitrophenvllet hvl VN.N>dimethvl~lH-im idazole-l-su]fonamide 
3-mtroacetophenone was processed as in Example 1 A to provide the desired 
product. 

MS (DCI/NH3) m/z 341 (M+H)\ 

pxample31B 

fsS M-Himfttliv1-4-ri 3-mtrophenvnvirivn- 1 H-imid a7ole- 1 -sulfonamide 
Example 31A was treated with trifluoroacetic acid (30 mL), heated briefly on a 
steam bath, stirred at ambient temperature for 16 hours, heated to reflux for 1 hour. 
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concentrated, treated mth sodium bicarbonate solution and extracted with 
dichloiomethane (2x). The combined dichloromethane extracts were dried (MgSOJ, 
filtered and concentrated. Purification of the residue on silica gel with 4: 1 ethyl 
acetaterhexanes and then ethyl acetate provided the desired product 
MS (DCI/NH3) m/z 323 (M+H)* 

Example 3 IC 

4-rH3-aminophenvnetfavn-N. K-dimethvl-lH- imida2ole-1-Rnlfn^ 
Example 31B was processed as in Example 1 C but substituting ethyl acetate for 
methanol as the solvent to provide the desired product 
MS ODCI/NHj) m/z 295 (M+H)^ 

Example 31D 

N-r3-ri-flH-imidazoM-vnet hvnpheDvl] me thanesulfonamide. maleate 
A solution of Example 31C (0.19 g. 0.55 mmol) in dichloromethane (7 mL) was 
treated with pyridine (0.14 mL, 1.7 nrniol), treated with methanesulfonyl chloride (0.65 
mL, 0.83 mmol), stirred for 16 hours at room temperature, concentrated to dryness, treated 
with 2M HCl (7 mL), refluxed for 16 hours and concentrated. Purification of the residue 
on silica gel with 10% ethanol/ammonia-saturated dichloromethane provided the desired 
product which was converted to the maleic acid salt, 
mp 135-136«C; 

NMR (DMSO^ 5 1.55 (d, 3H), 2.98 (s, 3H), 4.20 (q, IH), 6.05 (s, 2H), 6.98 (d, IH), 
7.05 (s, IH). 7.08 (d, IH), 7.30 (t, IH). 7.47 (s. IH), 8.84 (s, IH). 9.75 (s. IH); 

MS (DCI/NH3) m/z 266 (M+H)*; 

Anal, calcd for C,^H,st^,O^SCflfi,: C, 50.39; H. 5.02; N, 1 1 .02. Found: C, 50.27; H, 
4.99; N, 10,90. 
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Example 33 

(+V>J..|-5-n H>imidaznl^vlV5.6.7. 8-tetrahvdro- 
1 -naphtfaalenvllethanesiilf nnaTTiide, maleate 

Example 33A 
tert-hutvl 4-l5-rrethvlsulfonv namino1>l .2.3.4- 
ffttrah ydro>Unaphthalenvn-lH-im iHa7ole-l-carboxvlate 
A solution of Example 12C (2.0 g, 6.4 mmol) in dichloromethane (30 mL) was 
treated with pyridine (1.6 mL, 19 mmol), treated with ethanesulfonyl chloride (0.91 mL, 
9.6 mmoJ), stirred for 16 hours, diluted with dichloromethane and washed with IM HCl. 
The aqueous layer was ejctracted with dichloromethane (2x) and the combined 
dichloromethane layers were dried (MgSO^), filtered and concentrated. Purification of the 
residue on silica gel with 2:1 :1 ethyl acetate:dichloromethane:hexane provided the desired 
product 

MS (DCI/ NH3) m/z 406 (M+Pl)'- 

F.vaTTi ple 33B 

f+Vtftrf.hiitvl4-fnRV5-rfetfavlsulfo TiY!^amino1-1.2.3.4~ 
teh-flh ydrrvl -naohthalenvlM H-imidaz nle-l -carboxvlate 
The enantiomers of Example 33 A were separated by chiral chromatography on a 
Chiracel OJ column (5.0 cm inner diameter, 50 cm length, 20 micron packing) using 95:5 
hexanesrethanol at a flow rate of 1 17 mL/minute as the mobile phase, 
[afo +59.9 (c 1.1, CHCI3). 
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Example 33C 
(+VN-rS-flH-i midazQl-4-vlVS, fi J,«. 
tetrahvdrn-1 -naphthalRnYl]ftttiaTiesu1fonamide, malRflti> 
A solution of the faster moving enantiomer fiom Example 33B (0.26 g, 0.64 mmol) 
in dichloromethane (4 mL) was treated with trifluoroacetic acid (5 mL), heated on a steam 
bath for 1 minute and concentrated Purification of the residue on silica gel using 5% and 
then 10% methanol/ammonia-saturated dichloromethane provided a solid, which was * 
converted to the maleic acid salt 
mp 129-130°C; 

[apD (&ee base) +55.2 (c 1.1, 1:1 methanolxhloroform); 

NMR (DMSO-d,) 6 1,28 (t, 3H), L67-1.85 (m, 2H), 1.87-2.06 (m, 2H), 2.83 (t, 2H), 
3.13 (q, 2H), 4.30 (t, IH), 6.05 (s, 2H), 6.80 (d, IH), 7.12 (t. IH), 7.16-7.23 (m. 2H); 
MS (DCI/NH3) m/z 306 (M+H)^ 

Anal, calcd for C^^Hi^NjO^S C,HA: C, 54.15; H, 5.50; N, 9,97. Found: C, 54.03; H, 
5.40; N, 9.87. 

Example 34 
f-VN-f5-riH4midazol^vlV5^ 6.7,«- 
tetrahvdro-1 -napht halenvl] etha nesulfQnamide. maleate 

Example 34A 
n-tert-butvl 4>inRV5-rfeth vlsulfonvnaminol.1 .9„3.4- 
tetrahvdro-1-napht haIenYn-.lH-imidazole-l-carboxvlate 
The title compound was provided by Example 33B as the slower movmg 
enantiomer. 

lafo -60.4 (c 1.1, CHCI3). 
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Example 34B 
M-N-f5-(lH-imidazol-4-vlV5.6,7,8- 
tf^trah ydro-l .na.ph^h ^^^y^^thaf*f-^^^€nnf^m^dG. maleate 
Example 34A was processed as described in 33C to provide the desired product 
which was converted to the maleic acid salt 
mp 129-130«C; 

[a,]\ (free base) -56.1° (c 1.0, 1:1 methanolxhloroform); 

NMR (DMSOd,) 6 L28 (t, 3H), 1.67-1.85 (m, 2H), 1 .87-2.06 (m, 2H), 2.83 (t, 2H), 
3.13 (q, 2H), 4.30 (t, IH), 6.05 (s, 2H), 6.80 (d, IH), 7.12 (t, IH), 7.16-7.23 (m, 2H); 
MS (DCI/NHj) m/z 306 (M+H)^ 

Anal, calcd for C„H,^302SQHA: C. 54.15; H, 5.50; N, 9.97. Found: C, 54.44; H, 
5.70; N. 9.97. 

Example 35 
f-VN- [5.6.7.8-tetrahvdro-5- flH-imidazoM-vlV 
1.na phthalenvn-2.2,2-trifIuoroethanesulfonamide 

Example 35A 

f->.tftrt..hutvl4-r-5--frf2.2.2-trifluoroet hYn5;ulfQiivnamino>- 
1.2.3.4-tetrahvdro-l-napbthalenvlVlH-imidazole4-carboxYlate 
The enantiomers of Example 20A were separated by chiral chromatography on a 
Chiralpak AD column (5.0 cm inner diameter, 26 cm length, 20uDp) using 
96:4hexanes:ethanol at a flow rate of 1 17 mL/minute as the mobUe phase to provide the 
title compound as the faster movmg enantiomer. 
[af„ -48.9° (c 0.95, CHCI3). 
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Example 35B 
^VN-r5.6.7.8-tetr ahvdro-S-(!H-imidazol-4-v1V 
l-aaphthalenvn-2. 2^>trifluoroethanesulfnnflmirfff 
A solution of Example 35A (0.20 g, 0.44 mmol) in dichloromethane (4 mL) was 
treated with trifluoroacetic acid (5 mL), heated on a steam bath for I minute and 
concentrated. Purification of the residue on silica gel using 1 0% and then 20% 
methanol/ammonia-saturated dichloromethane provided the desired product 
mp>260°C; 

»H NMR (DMSO-d^ 5 1.6M.83 (m, 2H), 1,83-2.06 (m, 2H), 2.67-2.87 (m, 2H), 4.06 (t, 
IH), 4.48 (q, 2H), 6.64 (s, IH), 6.95 (d, IH), 7.08 (t, IH). 7.17 (d, IH). 7.54 (s, IH), 9.8 

(bs, 1H),1L5 (bs,lH); 

[afj, -30.2° (c 0.95, acetic acid); 

MS(DCIMH3)m/2 360(M+H)*; 

Anal, calcd for Ci5H,^30,SF3: C, 50.13; H, 4.49; N. 11.69. Found: C, 50.30; H, 4.52; N, 
11.51. 

Example 36 

f+VN->r5.6.7.8-tetrahvHrn-^- flH-imida7.QM-vlVl>naTihthalRnYl]. 
2^,2-trifluorQethanesulfonaniidR 
The slower moving enantiomer from Example 35A was processed as in Example 
35B to provide tiie title compound. 
mp>260*'C; 

[afn +30.40 (c 0.97, acetic acid); 

'H NMR (DMSO-d,) 5 1.61-1.83 (m, 2H), 1.83-2.06 (m, 2H), 2.67-2.87 (m. 2H). 4.06 (t, 
IH), 4.48 (q, 2H), 6.64 (s, IH), 6.95 (d, IH). 7.08 (t. IH). 7.17 (d, IH), 7.54 (s, IH), 9.8 
(bs, lH),11.5(bs, IH); 
MS (DCI/NH3) m/z 360 (M+H)*; 
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Anal, calcd for CiA^sOaSFs: C, 50.13; H, 4.49; N, 11.69. Found: C, 50.26; H, 4.47; N, 
11.49. 

Rvam ple 37 

N-/3-.ri ■(lH"imida7^1.4-vnethvIlDhenvUethanesulfo naimde. maleate 
Exanq)le 31C was processed as in Example 21D but substituting ethanesulfonyl 
chloride for methanesulfonyl chloride to provide the desired product, which was converted 
to the maleic acid salt. 
mpll4-119X; 

»HNMR (DMSO-d,) 5 1.17 (t, 3H). 1.55 (d, 3H), 3.07 (q, 2H). 4.20 (q, IH), 6.05 (s, 2H), 
6.96 (d, IH), 7.04-7.12 (m, 2H), 7.28 (t, IH), 7.45 (s, IH), 8.82 (d, IH), 9.76 (s, IH), 
14.00 (bs,lH); 

MS (DCI/NH3) m/z 280 (M+H)*; 

Anal. calcM for C,3HnN3O2S C4H4O40a5 KjO: C, 51.05; H, 5.52; N, 10.51. Found: C, 
51.20;H,5.53;N, 10.31. 

Example 38 

lM-r,^-n H-imidazol-4-vlV6.7.8.9-teliahvdro-5H- 
henzo falcvclohepten-l-vllmethanesulfonan iide. maleate 

Example 38 A 

l-nitro-6.7.8.9-tetrahvdro-5H-ben2ora'|cvclohepten-5-one 
6,7,8,9-Tetrahydro-5H-benzo[a]cyclohepten-5-one (18.5 g, 11.5 mmol) was 
mechanically stirred at -1 5*C and treated with concentrated sulfuric acid (41 mL) over 5 
minutes, stined 10 minutes, treated dropwise over 10 minutes with a mixture of fuming 
nitric acid (9 mL) and concentrated sulfuric acid (14 mL), stirred at -15°C for 15 minutes 
and poured carefully onto a mixture of ice (200 g) and water (200 mL). Hie resulting 
solid was collected by filtration, washed with water (100 mL, 2X), dried and recrystallized 
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from ethanol (200 mL). The resulting solid was removed by filtration and the filtrate was 
suspended on silica gel and purified on silica gel eluting with ethyl acetate:hexanes 12:88 
to provide the desired product. 

'H NMR (CDCy 5 1 .78-1.87 (m, 2H), 1.97-2.06 (m, 2H). 2.74 (7, 2H), 2.98 (t, 2H), 7.44 
(t, IH). 7.82 (dd, IH), 7.91 (dd, IH). 

Example 38B 

4-(4-nitro-6J-dihvdro-5H-ben2ora1cvclohepten-9-vlVlH"imidazoie 
Example 38A was processed as in Example 26B to provide the desired product, 
which was carried onto the next step without purification. 

Example 38C 
tert-butvl 4'( 4>n3tro-6 J~dihydro-5H-benzo["a] 
cvclohepten-9-vlV IH-imidazole- 1 -carboxvlate 
Example 38B was processed as in Example 3C but instead of concentrating the 
dimethylformamide, the mixture was partitioned between ether and water. The ether layer 
was isolated, washed with water, brine, dried (MgS04), filtered and concentrated. 
MS (DCI/NHj) m/z 356 (M+H)*. 

Example 38D 
tert-butvl 4-ri-amino-6,7.8.9-tetrahvdrQ-5H- 
benzoralcvclohepten-5-vlVl H-imidazole-1 -carboxvlate 
Example 38C was processed as in Example IC but substitutmg ethyl acetate for 
methanol as the solvent to provide the desired product 
MS (DCI/NH3) m/z 328 (M+H)*. 
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Example 38E 
•Nf-[5-nH-imidazol-4>vn-6.7.8,9 -tetrahvdro-5H- 
hi>n7nra 1cvclQhepten-l-v llmethanesulfQnamide.maleate 
Example 38D was processed as in Example 12D but substituting methanesulfonyl 
chloride for ethanesulfonyl chloride to provide the desired product, which was converted 
to the maleic acid salt 
mp 162-I64°C; 

^HNMR(CD30D)5 1.58(m, IH), 1.83 (m,3H), 2.06 (m, IH), 2,17 (m, lH),2.97(s, 3H), 
3.00 (m, IH), 3.18 (m, IH), 4.54 (dd, IH), 6.25 (s, 2H), 7.69 (d, IH), 7.14 (t, IH), 7.26 
(dd, IH), 7.29 (s, IH), 8.81 (d, IH); 
MS (DCI/NH3) m/z 306 (M+H)*; 

Anal, calcd for CuHigNjO^S C4H4O4O.5 Cflfij. C, 54.18; H, 5.85; N, 9.03. Found: C, 
53.97; H, 5.82; N, 8.86. 

Example 39 

N-fl -n H-imida2ol-4-vlV2.3-dihvdro>lH-inden>4-vl1ethaD esulfQnamide. maleate 
Example 22C was processed as in Example 12D but substituting triethylamine for 
pyridine to provide the desired product, which was converted to the maleic acid salt, 
mp 148-149*'C; 

»H NMR (CD3OD) 5 1.36 (t, 3H), 2.16 (m, IH), 2.64 (m, IH), 2.96-3.24 (m, 2H), 3.14 (q, 
2H), 4.62 (t, IH), 6.25 (s, 2H), 6.92 (d, IH), 7.21 (t, IH), 7.29 (m, 2H), 8.76 (d, IH); 
MS (DCI/NH3) m/z 292 (MH-H)^ 

Anal, calcd for C,4HnN302S C4HA' C, 53.06; H, 5.20; N, 10.31. Found: C, 53.06; H, 
5.17; N, 10.30. 
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Example 40 
N-r5-^lH>imida2Q[.4-vlV6.T8.9-tetrahvdro-5H- 
benzora1cvclohepten-l-vl]e thaTieRii1fhnaTni de. maleate 
Example 38D was processed as in Example 12D to provide the desired product, 
which was converted to the maleic acid salt 
mp 155-156°C; 

^HNMR (CD3OD) 6 1.39 (t, 3H), 1.58 (m, IH), 1.73-1.92 (m, 3H), 2.05 (m, IH), 2.18 (m, 
IH), 2.99 (m, IH), 3.10 (q, 2H), 3.19 (m, IH), 4.54 (dd, IH), 6.25 (s, 2H), 6.67 (d, IH), 
7.13 (t, IH), 7.24 (dd, IH), 7.29 (s, IH), 8.81 (d, IH); 
MS (CDI/NH3) m/z 320 (M+H)*; 

Anal, calcd for C,fi^,l^fisSC4li40^, C, 55. 16; H, 5.79; N, 9.65. Found: C, 54.96; H, 
5.67; N, 9.47. 

Example 41 

N-r4-fluoro-3-(l H-imidazoM-vlmethyDDherivllmethanesulfonainide. maleate 

)Sxample41A 

4-r(2-fluoro-5-mtroDhe nvnaivdroxv1methvimN-dimethvl>lH-imida2oIe.l-jm 

2-Fluoro-5-mtrobenzaldehyde was substituted for 6-methoxy-5-mtro-l-tetralone 
and processed as described in Example 1 A to provide the desired product. 
MS (DCI/ NH3) m/z 345 (M+H)\ 

Exam ple 41 R 

4"f2-fluoro-5- nitrobenzvlVN ->r-di'TnethYl -lH-imidazole-l-sulfQnami 
A mixture of Example 41A (0.45 g, 1.3 mmol) and triethylsilane (0.5 g, 4.3 mmol) 
in trifluoroacetic acid (5 mL) was refluxed for 6 hours, cooled to ambient temperature, 
concentrated, neutralized with aqueous sodium bicarbonate and extracted (2x) with 
dichloromethane. The combined dichloromethane extracts were dried (MgS04), filtered 
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and concentrated. Purification of the residue on silica gel eluting with ethyl 
acetate Jiexanes 1 : 1 provided the desired product. 
MS (DCI/ NHj) m/z 329 (M+H)*. 

5 Example 41 C 

4- (S-flTytinnAfluorobenzvlVN.N"diniethvl-lH4midazole"l-sulfonamide 
Example 41B was processed as in Example 1 C but substituting ethyl acetate for 
methanol as the solvent to provide the desired product 
MS (DCI/NHj) m/z 299 (M+H)*. 

10 

Example 41D 

N-f4-fluoro-3-nH-imidazol-4-vlmethvnphenvl1methanesulfonamide. maleate 
Example 41 C was processed as described in Example 3 ID to provide the desired 
product, which was converted to the maleic acid salt 
15 mp 146-147''C; 

NMR (DMSO-dfi) 6 2.95 (s. 3H), 4.01 (s, 2H), 6.06 (s, 2H), 7.12 (m, 2H). 7.21 (t, IH), 
7.32 (s, IH), 8.75 (s, IH), 9.65 (s, IH); 
MS (DCI/ NHj) m/z 270 (M+H)*; 

Anal, calcd for Ci,H,2N302SF-C4H404: C, 46.75; H, 4.18; N, 10,90. Found: C, 46.63; H, 
20 4.32; N, 10.85. 

Example 42 
N-r4>-chloro-5-flH-imidazQi-4>vlV5.6.7>8- 
tetrahvdro-l^na phthalenvlletfaanesulfonamide. maleate 



25 
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Example 42A 
5-aminn.«.r^lnrfvq, 4-dihvdro-ir2HVnaohtfaalenorie 
A solution of S-amino-l-tetralone (Itch, K. Chem. Phann. Bull. (1984), 32, ISO- 
IS 1) (0.50 g, 3.1 imnol) in dimethylformamide (15 mL) was treated withN- 
chlorosuccinimide (0.49 g, 3.7 mmol), stirred for 60 hours, treated with water and 
extracted with ether (4x30 mL). The combined ether extracts were washed with brine, 
dried (Na2S04) and concentrated. Purification of the residue on silica gel with ethyl 
acetate:hexanes 1 : 1 provided the desired product 

'H NMR (CDCI3) 6 2.16 (m, 2H), 2.67 (m, 4H). 3.72 (s, 2H), 6.75 (d, IH), 7.14 (d, IH); 
MS (APCI+) m/z 196 (M+H)*. 

Example 42B 

N-(4>chloro-5-oxo-5,6.7.8-tetrahvdro-l-naphthalenvDethane sulfonamide 
A solution Example 42A (0.14 g, 0.72 mmol) m dichloromethane (5 mL) was 
treated with pyridine (0.18 mL, 2.2 mL), treated with ethanesulfonyl chloride (0. 1 1 mL, 
1.1 mmol), stirred for 16 hours, treated with pyridine (1 mL), treated with ethanesulfonyl 
chloride (0.5 mL), stirred for 3 hours and concentrated. Purification of the residue on 
silica gel with 5% ethanol/ammonia-saturated dichloromethane provided the desired 
product. 

MS (ESI-) m/z 286 (M-H)*. 

Example 42C 

N-(4-chloro-5'K)xo-5.6J.8-tetrahvdro-l-naphthalenvlVN- 
fmethoxvmetfavDethanesulfonamide 
Example 42B was processed as described in Example 15B to provide the desired 
product 

MS (ESI+) m/z 332 (M+H)*, 349 (M+NH)^ 
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Example 42D 

N-r4-cUoro-5-(lH-iinidazol-4-vlV7.8-dihvdro-l-naDhthalenvl1ethanesidfo^ 
Example 42C was processed as described in Example 8B except that the 2M HCl 
mixture was heated to reflux for 1 6 hours and the mixture was then concentrated to 
dryness and used without further purification. 

Example 42E 
N-f4-chloro-S>riH-imidazol-4-vlV5.6.7,8- 
tetrahydro-l -naphthalenvnethanesulfonamide. maleate 
Example 42D was processed as described in Example 43D to provide the desired 
product, which was converted to the maleic acid salt, 
mp 151-155»C; 

'HNMR (DMSOA) 5 1.28 (t, 3H), 1.36-1.49 (m, IH), 1.72-2.06 (m, 3H), 2.57-2.74 (m, 
IH), 2.96 (dd, IH), 3.16 (q, 2H), 4.43 (d, IH). 6.05 (s, 2H), 6.80 (s, IH), 7.31 (s, 2H), 8.81 
(s,lH), 9.12 (s, IH); 
MS (DCI/ NHj) m/z 340 (M+H)^; 

Anal, calcd for C,5Hi8N3O2SCl C4H4O4-0.25 C4HJO2: C, 50.26; H, 5.06; N, 8.79, Found: C, 
50.44; H, 5.1 1;N, 8.70. 

Example 43 
N-r4-chloro-5-(lH-imidazol-4-vlV5.6J.8- 
tetrahvdro- 1 -naphthalenvllmethanesulfonamide. maleate 

Example 43A 

N-r4-chloro-5-oxo-5.6.7.8-tetrahvdro-l-naphthalenvl^ethanesulfonamide 
Example 42A was processed as in Example 42B but substituting methanesulfonyl 

chloride for ethanesulfonyl chloride to provide the desired product. 

MS (APCI-) m/z 272 (M-H)". 
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Example 43B 

N-f4-cMor o-5K)xo-5.6.X8-te1rahvdro-l-naphthdenvn-N- 
rmethoxvmethvDmethane siilffmflmiMft 
Example 43 A was processed as in Example 15B to provide the desired product 
MS (APCI+) m/z 318 (M+H)\ 335 (M+NHJ*. 

Example 43C 

N-r4-cMoro-S-(lH-imidazol-4-vlV7. 8-dihvdro-l>naphthalenvllme than^ 

Example 43B was processed as described in Example 8B except that the 2M HCl 
mixture was heated to reflux for 1 6 hours and the mixture was then concentrated to 
dryness and used without further purification. 

Example 43D 
N-r4-chloro-5-riH-imida zol-4-vlV5.6.r8- 
tetrahydro-l-naphthalenvlTmethanesulfon amidfi, mafftatg 
A mixture of Example 43C (0.16 g. 0.50 mmol) and 10% Pd/C in 5:1 
tetrahydrofuran:5 M HCl (6 mL) was stirred under a hydrogen (1 atmosphere) for 1 hour, 
filtered and concentrated. Purification of the residue on silica gel with 10% 
methanol/ammonia-saturated dichloromethane provided the desired product, which was 
converted to the maleic acid salt, 
mp 175-178''C; 

'H NMR (DMSO-dfi) 5 1.30-1.85 (m, 2H), 1.86-2.08 (m. 2H), 2.60-3.00 (m, 2H), 3.06 (s, 
3H), 4.44 (m, IH), 6.05 (s, 2H), 6.82 (s, IH), 7.32 (s. 2H), 8.80 (s, IH), 9.15 (s, IH); 
MS (APCI+) m/z 326 (M+H)*;MS (APCI-) m/z 324 (M-H)*; 

Anal, calcd for C,4HifiN30jSCrC4H404: C, 48.91; H. 4.56; N, 9.51. Found: C, 48.62; H, 
4.51; N, 9.26. 
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F.xam ple 44 
N-r4-flnnro-5-nH-itnidazol>4-v lV5,6.7.8- 
tetrahvdro-1 'naphthalenyllmethanesu lfonaniide. maleate 



>le44A 



R.flnnm-5-hvdroxv-3,4^ihvdro-lf2 Bn-naphthalenone 
A solution of 8-fluoro-5-methoxytetralone (Owton, W. M. J. Chem. Soc, Perkin 
Trans. 1 (1994), 2131-2135) (7.0 g, 36 mmol) in 1,2-dichlorethane (150 mL) was treated 
with aluminum chloride (21 g, 157 nunol), refluxed for 3.5 hours, cooled to ambient 
temperature, poured carefully into 4M HCl (500 mL), stirred for 16 hours, treated with 
dichloromethane (400 mL) and thoroughly shaken. A black solid was removed by 
filteration through CeUte® . The dichloromethane layer was isolated, combined with the 
black soUd and extracted with 5% sodium hydroxide solution (3 x 150 mL). The 
combined sodium hydroxide extracts were acidified with 4M hydrochloric acid and the 
resulting soHd was collected by filtration to provide the desired product as a brown solid. 
MS (APCI+) m/z 181 (M+H)*. 

Example 44B 

4-fluoTo-S-oxo-5.6.7.R-tetrahvdro-1 -nanhthalenv l trifluoromethanesulfonate 
A solution of Example 44A (1.0 g. 5.5 mmol) in pyridine (3 mL) under nitrogen 
was cooled to 0°C, treated dropwise with trifluoromethanesulfonic anhydride (1 .0 mL, 6.2 
mmol), stirred for 16 hours at ambient temperature, treated with 2M HCl (25 mL), stirred 
for 30 minutes and extracted with ethyl acetate (3 x 70 mL). The combined ethyl acetate 
extracts were washed with brine and concentrated. Purification of the residue on siHca gel 
with 40% ethyl acetate/hexanes provided the desired product 
MS (APCI+) m/z 330 (M+^IH4)^ 
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Example 44C 

5-fbenzvlamiDoV8-fluon)-3.4-dihYdm-l p w ynaphtfaalenone 
A mixture of tris(diben2ylideneacetone)dipalladimn(0) (0.36 g, 0.34 mmol) under 
nitrogen in toluene (136 mL) was treated with (R)-(+>2,2*-bis(diphenylphospliino>l,r. 
binaphthyl (0.96 g, 1 .5 mmol), treated with sodium tert-butoxide (0.98 g, 10 mmol), 
treated with benzyl amine (1.1 mL, 10 mmol), warmed to 85 °C, treated dropwise over 45 
minutes with a solution of Example 44B (2.1 g, 6.8 mmol) in toluene (30 mL), stirred at 
85 **C for 1 hour and treated with water (50 mL). The organic layer was isolated and the 
aqueous layer was extracted with ethyl acetate. The combined organic layers were washed 
with brine, dried (Na2S04) and concentrated. Purification of the residue on siUca gel with 
30 % ethyl acetate/hexanes provided the desired product 
MS (APCI+) m/z 348 (M+H)^ 365 (M+NHJ*. 

Example 44D 

N-benz^l-N>f4.>fluoro-5-oxo-5,67.8-tetrahvdTO-l-naphthalenv nmefe^ 

A solution of Example 44C (0.40 g, 1.5 mmol) in dichloromethane (9 mL) was 
treated with pyridine (0,36 mL, 4.4 mmol), treated with methanesulfonyl chloride (0.13 
mL, 1 .6 mmol), stirred for 4 hours, treated with pyridine (0.2 mL, 2.5 mmol), treated widi 
methanesulfonyl chloride (0.10 mL, 1.3 mmol), stirred for 16 hours, refluxed for 9 hours, 
cooled to ambient temperature, treated with water (25 mL) and extracted with 
dichloiomediane (3 x 20 mL). The combined dichloromethane extracts were washed with 
brine, dried (Na2S04) and concentrated. Purification of the residue on silica gel with 1 : 1 
ethyl acetatge:hexanes provided the desired product. 
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Example 44E 

lsr-henzvl-N-r4-fluoro- ^>f1W-'mid azol-4>vD-7,8-dihvdro-l- 
na phtfaalenvllmethanesulfonainide 
Example 44D was processed as in Example 8B to provide the desired product 
MS (APCI+) m/z 398 QVI+H)*. 

Example 44F 
N>f4-fluoro-5->nH-imida2oM-vlV5.6,7.8- 
tetrahvdro-1 -naphthalenvnmethanesulfonamide, maleate 
Example 44E was processed as in Example IC to provide the desired product 
which was converted to the maleic acid salt 
mp 182-186°C; 

*HNMR(DMSO-dfi) 6 1.50 (m, IH), 1.76 (m, IH), 1.95 (m, 2H), 2.70 (m, IH), 2.92 (m, 

IH), 3.02 (s, 3H), 4.42 (m, IH), 6.07 (s, 2H), 6.99 (s, IH), 7.05 (t. IH), 7.30 (dd, IH), 8.86 

(s, IH), 9.08 (s, IH); 

MS (APCI+) m/z 3 10 (M+H)^; 

MS (APCI-) m/z 308 (M-H)"; 

Anal, calcd for C„H,,N302SF C4H404: C, 50.81; H, 4.74; N, 9.87. Found: C. 50.71; H, 
4.87; N, 9.72. 

Example 45 

N-(3'[l-flH"imidazol-4-vnvinvnphenvBethanesulfonamide. maleate 
pyam ple 45A 

4-fl-f3-annnoDhenvlYyinvn-NJSf-dimetfavl-lH-inndazole -i-«'^^'^^ 
Example 3 IB was processed as in Example 46B to provide the desired product 
MS (APa+) m/z 293 (M+H)*- 
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Example 45B 

N-f3-ri-(^lH"Utuda2ol-4-vnvinv]]phenYl} et>ia nesulfonamid^ 
Example 45A was processed as in Example 3 ID except ethanesulfonyl chloride 
was used instead of methanesulfonyl chloride to provide the desired product which was 
converted to the maleic acid salt 
mp ISl-lSS-'C; 

NMR (DMSO-d^) 6 1.20 (t, 3H), 3.11 (q, 2H), 5.44 (s, IH), 5.81 (s, IH), 6.1 1 (s, 2H), 
7.15 (d, IH), 7.25 (d, IH), 7.27 (s, IH), 7.34 (s, IH), 7.38 (dd, IH), 8.65 (s, IH), 9.89 (s, 
IH); 

MS (APCI+) m/z 278 (M+H)*; 
MS (APCI-) m/z 276 (M-H)"; 

Anal, calcd for C,3H,5N302S C4H404: C, 51.31; H, 4.94; N, 10.56. Found: C. 51 .37; H, 
5.07; N, 1022. 

Example 46 

N-l3-[f2^-WlH-imida2ol-4'VlV2-metfaoxvetfaenvnphenvl>ethanesu lfQnam malftati* 

4-rfZV2-methoxv-l>r3~nitrophenvnethenvl1-N.N"dimethvl-lH-iniidazole-l-sulfon 

A solution of (methoxymethyl)triphenylphosphomum chloride (0,67 g, 1.9 mmol) 
in tetrahydrofuran (6.4 mL) under a nitrogen atmosphere was treated with a solution of 
2.5M n-butyllithium in hexanes (0.78 mL, 1 .9 mmol), treated with a solution of Example 
55B (0.67 g. 2.0 nmiol) in THF (30 mL), stirred for 16 hours, treated with ammonium 
chloride solution and extracted with ethyl acetate (3 x 60 mL). The combined ethyl 
acetate extracts were washed with brine, dried (NajSOJ and concentrated. Purification of 
the residue on silica gel with ethyl acetate provided the desired product as the less polar 
isomer. 
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»HNMR (CDCI3) 5 2.90 (s, 6H), 3.94 (s, 3H), 6,49 (s, IH), 7.50 (dd, IH), 7.66 (d, IH), 
7.74 (m, IH), 7.83 (d, IH), 8.12 (m, IH), 8.24 (t, IH); 
MS (APCR) m/z 353 (M+H)^ 

Example 46B 

4-ffZV W3- arnmn phenvlV2-methoxvethenvl1-N.N-dimethvl- 1 H-imidazole-1 -sulfonamide 
A solution of Example 46A (0.15 g, 0.43 mmol) in methanol (0.70 mL) was cooled 
to O^'C, treated with concentrated HCl (0.35 mL), treated with zinc (0.28 g, 4.3 mmol) in 
portions, stirred at ambient temperature for 20 minutes, neutralized with aqueous sodium 
bicarbonate solution (15 mL) and extracted with etiiyl acetate (4 x 20 mL). The combined 
ethyl acetate extracts were dried (Na2S04) and concentrated to provide the desired product. 
MS (APCR) m/z 323 (M+H)*. 

Example 46C 

4-rrZVl->(3-r(etiivlsulfonYl) amino 1phenvn-2-methoxvethenvlV 
N-N-dimethvl- 1 H-imidazole- 1 -sulfonamide 
A solution of Example 46B (0.32 g, 0.99 mmol) in dichloromethane (5 mL) was 
treated with pyridine (0,24 mL, 3.0 mmol), treated with ethanesulfonyl chloride (0.10 mL, 
1.1 mmol), stirred for 5 hours, treated with IM HCl and extracted witii dichloromethane 
(3x). The combined dichloromethane extractions were dried (NajSOJ and concentrated to 
provide the titie compound. 
MS (APCI+) m/z 415 (M+H)*- 

Example 46D 

N-l3-rfZVl-riH-imidazol-4-vlV2-metiioxvetiienvnphenvnethan esulfQnami 

A solution of Example 46C (0.13 g, 0.32 nmiol) in tetrahydrofuran (10 mL) was 
treated with IM HCl (15 mL), heated to 50^C for 16 hours, cooled to ambient temperature, 
neutralized with sodium bicarbonate solution and extracted with ethyl acetate (2x). The 
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combined ethyl acetate extracts were washed with hrine, dried (NajSO*) and concentrated. 
Purification of the residue on silica gel with 10% methanol/dichloromefliane provided the 
desired product, which was converted to the maleic acid salt 
mp 146-148°C; 

5 NMR (DMSO-d^ 6 1 .20 (t, 3H), 3.10 (q, 2H), 3.88 (s, 3H), 6.05 (s, 2H), 6.81 (s, IH), 

7.06 (d, IH), 7.1 1 (s, IH), 7.15 (d, IH). 7.34 (dd, IH), 7,42 (s, IH), 8.81 (s, IH), 9.81 (s, 
IH); 

MS (APCI+) m/z 308 (M+H)*; 
MS (APCI-) m/z 306 (M-H)'; 
10 Anal, calcd for C,4Hi7N303SC4H404: C, 51.06; H, 5.00; N, 9.92. Found: C, 51.03; H, 
5.05; N, 9.79. 



Example 47 

N-f5-n H-init da2ol-4-vlV7.8-dihvdrQ>l-naphthalenvnmethanesulfonamide. maleate 
15 Example 1 SB was processed as m Example 8B except that after addition of the 2M 

HCI, the mixture was heated to reflux for 6 hours. Purification of the residue on silica gel 
with 10% ethanol/ammonia saturated dicMoromethane provided the desired product, 
which was converted to the maleic acid salt, 
mp 161-165°C; 

20 NMR (DMSO-d^ 5 2.28-2.38 (m, 2H), 2.85 (t, 2H), 2.98 (s, 3H), 6.07 (s, 2H), 6.49 (t, 

IH), 7.1 1 (dd, IH), 7.19-7.29 (m, 2H). 7.61 (s, IH). 8.78 (s, IH), 9.21 (s, IH); 
MS (DCI/ NHj) m/z 290 (M+H)*, 307 (M+NH4)*; 

Anal, calcd for Ci4H,5N302S€4H4O4: C, 53.33; H, 4.72; N, 10.36. Found: C, 53.28; H, 
4.83; N, 10.20. 

25 



Example 55 

N-F3-r]-hvdroxv>l-riH-imida2oM-vl>Dropvnphenvl]etfaaD esiilfnnami 
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Example 55A 

4-Pivdroxvr3"mtrophenvnmcthYll-NJ ^-<iimei:hvl -lH-imida7 /^^ 
S-Nitrobenzaldehyde was substituted for 6-methoxy-5-mtro-l-tetralone and 
processed as described in Bxample 1 A to provide the desired product 
MS (DCI/NH3) m/z 327 (M+H)*. 

Example 5 SB 

N>N-dunethvl-4-f 3 -mtrobenzovlV 1 H-imidazole- 1 -sulfonamide 
A mixture of Example 55 A (9.78 g, 30 mmol) and barium manganate (40 g, 150 
mmol) in toluene (200 mL) was refluxed for 30 minutes. The solid was filtered off and 
washed with dioxane (500 mL). The filtrate and washmgs were combuied and were 
concentrated under reduced pressure to provide 9.7 g (84%) of the title compound. 

NMR (300 MHz, DMSO-dJ 5 2.92 (s, 6H), 7.87 (t, J=9 Hz, IH), 8.50 (m, 3H), 8.59 
(m, IH), 9.08 (m, IH); 

MS (APCI+) m/z 325 (M+H)^ MS (APCI-) m/z 359 (M+Cl)\ 

Example 55C 

4-n-aininohenzovlVN.N-Kiimetfavl-lH-hnidazole>l-sulfon^ 
To a mixture of Example 55B (3.24 g, 10 mmol) and NH4CI (540 mg, 10 mmol) in 
water (15 mL) and ethanol (35 mL) was added iron powder (3.92 g, 70 mmol) and the 
mixture was refluxed for 1 hour. The mixture was filtered, the solid was washed with 
THF, and the combined filtrate and washii^s were removed under vacuum to provide 3 g 
(-100 %) of the title compound. 

Example 55D 

4-l3"r(ethvlsulfonvnamino1benzovU-N.N-dunethvl-l H-imidazole-1 -sulfonamide 
A solution of Example 55C in pyridine (30 mL) was treated with ethanesulfonyl 
chloride (0.1 1 mL, 1 1 mmol) at O^'C. The mixture was stirred at room temperature for the 
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next 16 hours and then concentrated under vacuum. The residue was purified by column 
chromatography (silica gel, ethyl acetate)to provide 231 g (57%) of the title compound. 
MS (APCI+) m/z 387 (M+H)*; MS (APCI-) m/z 385 (M-H)*, m/z 421 (M-K:1)-. 

Example 55E 

N-r3-(lH>imidazoM-vlcarbonvi>phenvl1ethanesulfonamide 
Example 55D (193 mg, 0.5 mmol) in dioxane (5 mL), methanol (5 mL), and water 
(5 mL) was treated with IN HCl (5 mL) and the resulting mixture was lefluxed for 3 5 
minutes. The mixture was concentrated under vacuum and the residue was passed through 
Dowex® 50x8-400 ion exchange resin and eluted with 5% NH4OH. The ammonia 
solution was concentrated under vacuum and the residue was purified on column (silica • 
gel, 4:1 CH2Cl2-methanol) to provide 85 mg (60%) of the title compound. 
MS (APCI+) m/z 280 (M+Ef; MS (APCI-) m/z 278 (M-H)", m/z 3 14 (M+Cl)". 

Example 55F 

N-f3-n-hvdroxv>l--(lH-iimdazoi-4-vltoopvnphenvnethanes ulforiamide 
To a solution of Example 55E (84 mg, 0.3 mmol) in THF (10 mL) at 0°C was 
added dropwise a 2M solution of ethyl magnesium bromide in ether (0.6 mL, 1.2 mmol) 
and the resulting mixture was allowed to warm to room temperature for 6 hours. The 
mixture was quenched with saturated NH4CI and concentrated under vacuum. The residue 
was passed through a Dowex® 50x8-400 ion exchange resin with 5% NH4OH as eluent. 
The ammonia solution was concentrated mder vacuum and purified again by 
chromatography (silica gel, 9:1 CH2Cl2:ethanol) to provide 20 mg of the desired product, 
mp 120-124''C; 

NMR (300 MHz, DMSO-dg) 6 0.71 (t, J=7 Hz, 3H), 1.15 (t, J=7 Hz, 3H), 2.12 (m. 2H). 
3.04 (q, J=7 Hz, 2H), 5.67 (bs, IH), 7.09 (m, 3H), 722 (m. 2H), 7.38 (m, IH), 8.20 (hs, 

IH), 9.71 (bs, IH); 

MS (APCIH-) m/z 310 (M+H)^; MS (APCI-) m/z 308 (M-H)', m/z 344 (M+Ciy. 
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Example 56 

N43-(cvclohexvlidene-riH-imida2oI-4-vlmethvnphcnvl1etfaanesulfon^ 

4-(<^clohexvU3-rfethvlsulfonvnamino1ph envnhvdro 
N.N-dimethvl- 1 H-imidazole- 1 -sulfonamide 
To a solution of Example 55D (154 mg, 0.4 nunol) in THF (10 mL) at O^C was 
added IM solution in EtjO of cyclohexylmagnesium chloride (1 mL, 1 mmol) and the 
mixture was left at room temperature for 6 hours. The mixture was quenched with 
saturated NH4CI and concentrated under vacuum. The residue was extracted with ethyl 
acetate, dried (MgSOJ and concentrated under vacuum. Column chromatography (silica 
gel, 3:5 hexanesrethyl acetate) provided 160 mg (68%) of alcohol. 
MS (APCI+) m/z 471 (M+H)*; MS (APCI-) m/z 469 (M-H)*. m/z 505 (M+Cl)'. 

Example 56B 

N- 1 3-[cvclohexvl(hvdroxv') 1 H-unidazol-4-vlmethvnphenvU ethanesulfonamide 
Example 56A was dissolved m dioxane (10 mL) and treated with 2% KOH (2 mL) 
at reflux for 48 hours. The mixture was concentrated under vacuum and the residue was 
chromatographed (silica gel, 9:1 CH2Cl2:ethanol and a few drops of concentrated NH4OH) 

to provide 90 mg (62%) of the title compound. 

MS (APCI+) m/z 364 (M+H)*; MS (APCI-) m/z 362 (M-H)'. m/z 398 (M+Cl)". 

Example 56C 

N-r3-rcYclohexvlidene-^lH-irMdazol-4-vlmethvl')phenvl]ethan egiilfnnamide 
Example 56B was first acetylated with acetic anhydride (2 mL) in pyridine (5 mL) 
at 0**C for 6 hours. Hie mixture was concentrated under vacuum and then immediately 
treated with IN HCl (10 mL) at reflux for 1 5 hours. The mixture was concentrated under 
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vacuum, and the residue was tieated with 5% NH4OH and concentrated under vacuum. 
The residue was purified by column chromatography (silica gel, 9:1 CHjCljimethanol) to 
provide 20 mg (24%) of the desired product 
mp 75-78X; 

NMR (300 MHz, DMSO-d^) 6 1 .16 (t, J-7 Hz, 3H), 1 .55 (m, 6H), 2.06 (m, 2H), 2.55 
(m, 2Pr), 3.03 (q, J=7 Hz, 2H), 6.61 (s, IH), 6.80 (m, IH), 6.98 (m, IH), 7.07 (m, IH), 7.24 
(t, J=9 Hz, IH), 7.55 (m, IH), 9.72 (s, IH); 

MS (APCI+) m/z 346 (M+H)*; MS (APCI-) m/z 344 (M-H)'. m/z 380 (M+Q)". 

Example 61 

N-rS-(lH~imidazol>5>vn-5,6.7.8-tetrahvdro-l-naphthalenvn- 
3.5-dimetfavl-4-isoxazolesulfonamide 

Example 61 A 

tert-butvl4-(5-(r(3,5-dimethvl'4-isoxazolvnsulfonvllamino>-1.2.3.4- 
tetrahvdro-1 -naphtfaalenvlV IH-imidazole- 1 -carboxvlate 
To a manually agitated 23°C solution of Example 12C (100 mg, 0.32 mmol) in 
methylene chloride (5 mL) was added pyridine (0.078 mL, 0.96 mmol) and 3,5- 
dimethylisoxazole-4-sulfonyl chloride (65.4 mg, 0.34 mmol), and the homogeneous 
reaction mixture allowed to stand for 1 0 minutes. The methylene chloride was removed 
under vacuum. The resultant thick oil was allowed to stand and additional 2 hours and 
was then chromatographed on flash silica gel (1 :1 ethyl acetate/hexanes) to provide the 
title compound (150 mg, 0.3 1 8 mmol, >99% yield). 
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Example 61B 

N-f5-nH-imida7:nl-4-vlV5.6.7.8-tetrahvdro-l-naphthalenvll- 
3.5-dimethvl-4>isoxa7 olejmlfonainide 
A (fC solution of Example 61A (150 mg, 0.318 mmol) in methylene chloride (10 
mL) was treated with trifluoroacetic acid (3.2 mL) and stirred for L5 hours. The reaction 
mixture was warmed to room temperature for 2 hours and then cooled to -20°C for 16 
hours. The reaction mixture was warmed to ambient temperature and diluted with 
methylene chloride and water and neutralized with aqueous saturated NaHCO,. The 
methylene chloride layer was separated and the aqueous phase extracted twice more with 
methylene chloride. The combined extracts were dried (MgS04), filtered, and 
concentrated under vacuum. The residue was chromatogrj^hed on flash silica gel (79:20:1 
methylene chloride/methanol/ammonium hydroxide) to provide the title compound (87 
mg, 0.23 mmol, 74% yield), 
mp 85-210°C; 

^HNMR (300 MHz, CD3OD) 5 1.67 (m, 2H), 1.98 (m, 2H), 2.17 (s, 3H), 2.29 (m, 3H), 
6.62 (m, 2H), 4.12 (dd, J=6.9, 6.9 Hz, IH), 6.52 (bs, IH), 7.01 (m, 3H), 7.61 (d, J=1.2 Hz, 
IH); 

MS (APCI+) m/z 373 (M+H)^ 

Example 63 

N45-nH-imida2ol-5-vlV5.6.7.8-tetrahvdro-l"n a phthalenvl 1-l-propanesulfonamide 
To a solution of 1-propanesulfonyI chloride (20.5 mg, 0. 14 mmol) in 
dichloromethane (250 mL) was added pyridine (78 mL, 0.96 nunol) followed 5-(lH- 
imidazol-4-yl)-5,6,7,8-tetrahydro-l-naphthalenamine (30 mg, 0.096 mmol) dissolved m 
CH2CI2 (1 mL). The CHjClj was removed under vacuum and the reaction gently shaken at 
ambient temperature overnight To the reaction was added 1 .0 mL of CH2CI2 followed by 
200 mg of polymer supported trisamine (Argonaut laboratories). The reaction was shaken 
at room temperature for 30 minutes, the filtrate collected and the volume brought to 5 mL 
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with dichloromethane. The organic layer was extracted witii 10% aqueous citric acid (3 x 
4 mL), brine (2x4 mL), filtered (Varian CEIOOOM)® and the solvent removed under 
vacuum. The resulting oil vras dissolved in 2 mL of acetonitrile and 0.5 g of Amberlyst 
resin was added. The reaction was shaken at room temperature for 72 hours and filtered. 
The resin was washed with acetonitrile (2x2 mL), methanol (2x2 mL), and suspended in 
2 M methanoUc ammonia (2 mL) for 2 hours. The resin was filtered, washed with 0.5 mL 
of methanol and then retreated with ammonia as described. The ammonia and methanol 
filtrates were combined and the solvent removed under vacuunL The crude material was 
purified usmg reverse phase preparative HPLC. (6.7 mg, 21.9% yield). 
*HNMR (500 MHz. DMSOdJ 6 0.99 (t, J=7.5 Hz, 3H). 1.67 (m, IH), 1.74 (m, 3H). 1.88 
(m, IH), 2.02 (m, IH), 2.74 (m, IH), 2.79 (m, IH), 3.06 (t, J=7.7 Hz, 2H), 4.00 and 4.12 
(2 m, 2.4:1, IH), 6.44 and 6.54 (2 bs, 1:2.4, IH), 6.75 and 6.91 (2 bd, 1:2.4, J=7.7, IH), 
7.02 (m, IH), 7.10 (m, IH), 7.49 and 7.51 (2 bs, 1:2.4, IH), 8.85 (bs, IH), 1 1.70 and 1 1.84 
(2bs,2.4:l,lH); 
MS (APCI-) m/z 319 (M-H)'. 



. Example 64 

N-r5>flH-imida2Ql-5- vn-5.6.7.8-tetrahvdro-l-naphthalenvn-l-butanesulfonamide: 
The desired product was prepared according to the method of Example 63 above 
substituting 1-butanesuIfonyl chloride for 1-propanesuIfonyl chloride (7.5 mg, 23.5% 
yield). 

^HNMR (500 MHz, DMSO-de) 5 0.88 (t, J=7.4 Hz. 3H), 1.40 (m, 2H), 1.69 (m, 3H), 1.76 
(m, IH), 1.89 (m, IH), 2.02 (m, IH), 2.74 (m, IH), 2.79 (m, 2H), 3.08 (t, J=7.7 Hz. 2H), 
4.00 and 4.13 (2 m, 2:1. IH), 6.43 and 6.53 (2 bs, 1:2, IH), 6.76 and 6.92 (2 bd, 1:2, J=7.7. 
IH), 7,03 (m, IH), 7.10 (m, IH), 7.49 and 7.51 (2 bs, 1:2, IH), 8.85 (bs, IH), 11.70 and 
11.85 (2 bs, 2:1, IH); 
MS (APCI-) m/z 333 (M-H)-. 
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Example 65 

3-CMoro-N-f5"riH-inii(iazol-5~vlV5.6J.8'tetrahvdro-l>naphthalCT^^ 
propanesttlfonamide 
The desired product was prepared according to the method of Example 63 above 
substituting 2-chloiopropanesulfonyI chloride for l-propanesulfonyl chloride (7.4 mg, 
21.8% yield). 

^HNMR (500 MHz, DMSO-d^) 6 1.68 (m, 1H), 1.77 (m, IH), 1.89 (m, IH), 2.00 (m, IH), 
2.18(q, J-6.8 Hz, 2H), 2.80 (m, 2H). 3.25 (m, 2H), 3.77 (t, J=5.0 Hz, 2H), 4.05 (m, IH), 
6.51 (m, IH), 6.91 (m, IH), 7.05 (t, J=7.0 Hz, IH), 7.10 (d, J=7.0 Hz, IH), 7.51 (d, J=1.9 
Hz, IH), 9.02 (s, IH), 11.72 and 11.91 (2 bs, 1:2, IH); 
MS (APCI-.) m/z 705 (2M-H)-, 

Example 66 

N-r5-aH-imidazol-5-vn-5.6J.8-tetrahvdro-l-naphtfaalenvn- 
1 -methyl- 1 H-imidazole-4-suIfonamide 
The desired product was prepared according to the method of Example 63 above 
substituting 1 -methyl- lH-imidazole-4-sulphonyl chloride for l-propanesulfonyl chloride 
(5.0 mg, 14.6% yield). 

»HNMR (500 MHz, DMSO-d^) 6 1.56 (m, IH), 1.64 (m, IH), 1.80 (m, IH), 1.97 (m, IH), 
2.63 (m, IH), 2.67 (m, IH), 3.65 (s, 3H), 3.97 (m, IH). 6.34 and 6.43 (bs, 1:1, IH), 6.46 
(s, IH), 6.9 (m,2H), 7.49 (m, lH),7.57(s, lH),7.77(s. lH),9.15(bs, IH), 11.67 and 
11.82 (2 bs, 1:1, IH); 
MS (APCI-) m/z 357 (M-H)". 
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Example 67 

N-r5-flH- iniiMn7j>1-^- vlV5.6.7.8-tetrahvdro-l-naDbthalenvllfDhen^ 

The desired product was prepared according to the method of Example 63 above 
substituting phenylmethanesulfonyl chloride for 1-propanesulfonyl chloride (6.4 mg, 
18.2% yield). 

NMR (500 MHz, DMSO-d^) 6 1.64 (m, IH), 1.73 (m, IH), 1.88 (m, IH), 2.02 (m, IH), 
2.63 (m, IH), 2.67 (m, IH), 4.00 and 4.13 (m, 2:1,1H), 4.43 (s, 2H), 6.45 and 6.54 (2 bs, 
1:2. IH), 6.83 (m, lU), 7.02 (m, IH), 7.10 (m, IH), 7.35 (s, 5H), 7.49 and 7.52 (2 bs, 1:2, 
IH), 8.85 (bs, IH), 1 1.70 and 1 1.83 (2 bs, 2:1, IH); 
MS (APCI-) m/z 367 (M-H)". 

Example 68 

N45-nH-imidazol>5-vl)>5,6,7.8-tetrahvdro--l-naphthalenvn-4-methvlbenzenesulfonamjde 

The desired product was prepared according to the method of Example 63 above 
substituting p-toluenesulfonyl chloride for l-propanesulfonyl chloride (1 0.9 mg, 3 1 .0% 
yield). 

^HNMR (500 MHz, DMSO-d,) 8 1.50 (m, 2H), 1.78 (m, IH), 1.93 (m. IH), 2.36 (s, 3H), 
2.41 (m, IH), 2.46 (m, IH), 4.00 (m, IH), 6.33 and 6.42 (2 bs, 1:2, IH). 6,77 (m, IH), 6.86 
(m, IH), 6.92 (m, IH), 7.33 (d, J-8.1 Hz, 2H). 7.48 (m. IH), 7.54 (d. J=8.0 Hz, 2H), 9.31 
(bs, IH), 11.68 and 11.80 (2 bs,2:l, IH); 
MS (APCI-) m/z 367 (M-H)'. 

Example 69 

N45-riH-i midazol-5-vlV5.6.7.8-tetrahvdro>l-naphtfaalenvll-2-methvlbenzenesd^^ 

The desired product was prepared according to the method of Example 63 above 
substituting o-toluenesulfonyl chloride for l-propanesulfonyl chloride (10.8 mg, 30.7% 
yield). 
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'HNMR(500 MHz, DMSO-d^) 6 1.59 (m, IH), 1.65 (m, IH), 1.86 (m, IH), 2.01 (m, IH), 
2.62 (s, 3H), 4.15 (m, IH), 6.49(bs, IH), 6.79 and 6.87 (m, 2:1, IH), 6.99 (m. 2H), 7.5 (m, 
5H), 7.77 (d. J=5.6 Hz, IH). 9.47 (bs, IH), 11.75 and 1 1.80 (2 bs, 2:1. IH); 
MS (APCI-) m/z 367 (M-H)". 

Example 70 

TSf-f5-flH-iimdazol-5-vlV5.6J.8-tetrahvdro~l-naphtMen vll-2-^^^ 
ethenesulfonamide 

The desired product was prepared according to the method of Example 63 above 
substituting (E)-2-phenylethenesulfonyl chloride for 1-propanesulfonyl chloride (12.2 mg, 
33.6% yield). 

*H NMR (500 MHz, DMSO-d^) 5 1.63 (m, IH), 1.70 (m, IH), 1.84 (m, IH), 1.95 (m, IH), 
2.80 (m, 2H), 4.00 (bs, IH), 6.45 (bs, IH), 6.89 (bs, IH), 7.01 (t, J=7.5 Hz, IH), 7.08 (m, 
IH), 7.24 (d, J=15.3 Hz, IH), 7.30 (d, J=15.4 Hz, IH), 7.42 (m, 3H). 7.49 (bs, IH). 7.68 
(m, 2H), 9.15 (bs, IH); 1 1.67 and 1 1.82 (2 bs, 2:1, IH); 
MS (APCI-) m/z 379 (M-H)-. 

Example 71 

N-\S-(l H-imidazol-5-vlV5 A7.8-tetrahvd rQ- 1 -naphthalenvl1-4- 
methoxvbenzenesulfonamide 
The desired product was prepared according to the method of Example 63 above 
substituting 4-methoxybenzenesulfonyl chloride for l-propanesulfonyl chloride (3.0 mg, 
8.2% yield). 

'H NMR (500 MHz. DMSO-d^) 5 1.50 (m, 2H), 1.78 (m, IH), 1.94 (m, IH), 2.44 (m, 2H), 
3.80 (s, 3H), 4.00 (m, IH), 6.32 and 6.42 (2 bs. 1:2. IH), 6.79 (m, IH), 6.87 (m, IH), 6.93 
(m, IH). 7.05 (d, J=8,8 Hz, 2H), 7,49 (m, IH), 7.58 (d, J=8.8 Hz. 2H). 9.24 (bs, IH), 1 1.67 
and 11.80 (2 bs, 2:1, IH); 
MS (APCI-) m/z 383 (M-H)-. 
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Example 72 

5-Chlon>-N-r5-n H.>iiniHflTn1- 5-vlV5.6.7.8-t etrah Ydnv1 -naphthalenvllA 
tfaiophenesulfonamide 
The desired product was prepared according to the method of Example 63 above 
substituting 5-chlorothiophene-2-siilfonyl chloride for 1-propanesulfonyl chloride (2.8 mg, 
7.4% yield). 

*HNMR (500 MHz, DMSO-d^) 6 1.54 (m, IH), 1.60 (m, IH), 1.82 (m, IH), 1.93 (m, IH), 
2.50 (m, 2H), 4.00 (m, IH), 6.43 (s, IH), 6.89 (m, 2H), 7.02 (t, J=7.9 Hz, IH), 7.20 (d, 
J-4.0 Hz, IH), 7.30 (d, J=4.0 Hz, IH), 7.51 (d, J=l.l Hz, IH), 9.86 (bs, IH), 1 1.70 (bs, 
IH); 

MS (APCI-) m/z 393 (M-H)". 

Example 73 

N45-nH-imida2ol-5-vlV5.6.7.8-tetrahvdro-l-naphthalenvll>8-quinolinesulfonamide 
The desired product was prepared according to the method of Example 63 above 
substituting 8-quinolinesulfonyl chloride for l-propanesulfonyl chloride (4.0 mg, 10.3% 
yield). 

'HNMR (500 MHz, DMSO-d^) 6 1.49 (m, IH), 1.58 (m, IH), 1.78 (m, IH), 1.91 (m, IH). 
2.58 (m, IH), 2.65 (m, IH), 3.89 and 4.02 (m, 2:1, IH), 6.32 and 6.42 (m, 1:2, IH), 6.56 
(m, IH), 6.63 (m, IH), 6.78 (m, 2H), 7.47 (s, IH), 7.72 (t, J=6.4 Hz, IH), 7.76 (dd, J=3.2, 
6.8 Hz, IH), 8.25 (dd, J=1.2, 6.0 Hz, IH), 8.31 (d, J=6.4 Hz, IH), 8.58 (dd, J=1.6, 6.8 Hz, 
IH), 9.2 (bs, IH), 9.13 (dd, J=1.2, 3.2 Hz, IH), 11.66 and 11.80 (2 bs, 2:1, IH); 
MS (APCI-) m/z 404 (M-H)\ 
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Example 74 

^.(^lQrQ-N-r5>(lH-iimdazol-5-vlV5.6J.84etrahvdro-l"naphlM^ 
1 , '^-HiTTiethvl4H-pvrazole'4-sulfonamide 
The desired product was prepared according to the method of Example 63 above 
substituting 5-chloro-l,3-dimethyI-4-pyrazolosuIfonyl chloride for l-propanesulfonyl 

chloride (9.6 mg, 24.7% yield). 

^HNMR (500 MHz, DMSO-dg) 5 1.55 (m, 2H), 1.82 (m, IH), 1.98 (m, IH), 2.08 (s, 3H), 
2.52 (m, 2H), 3.71 (s, 3H), 3.97 and 4.08 (m, 2:1, IH), 6.28 and 6.39 (m, 1:2, IH), 6.97 
(m, 3H), 7.50 (s, IH), 9.45 (m, IH), 11.69 and 11.84 (bs, 1:1. IH); 
MS (APCI-) m/2 405 (M-H)". 

Example 75 
Methvl2-rif5-flH-imidazol-5-vlV5.6,7.8- 
tetrahvdro-l-n a phthalenvnaminolsulfon vlV3>thiophenecarboxvlate 
The desired product was prepared according to the method of Example 63 above 
substituting 2-methoxycarbonyl-3-thiophenesulfonyl chloride for l-propanesulfonyl 
chloride (3.6 mg, 9.0% yield). 

'HNMR(500 MHz, DMSO-dg) 5 1.46 (m, IH), 1.54 (m, IH), 1.69 (m, IH), 1.80 (m, IH). 
2.48 (m. 2H), 3.70 (s, 3H), 3.86 (m, IH), 6.32 (bs, IH), 6.66 (d, J=8.1 Hz, IH), 6.72 (m, 
IH), 6.81 (t, J=7.7 Hz, IH), 7.19 (dd, J-5.1 Hz, J=0.8 Hz, IH), 7.36 (s, IH), 7.87 (d, J=5.1 
Hz, IH), 8.89 (bs, IH), 11.58 (bs, IH); 
MS (APCI-) m/z 417 (M-H)'. 
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Example 76 
N-r5-frr5-nH>imidazol-S-vlV5.6.7.8- 
tetrahYdro-l-mph1halenvnamin olsulfonvn-4-metfavI-lJ-tMazQl^^^ 
The desired product was prepared according to the method of Example 63 above 
substituting 2-acetamido-4-methyl-5-thia2olesulfonyl chloride for 1-piopanesulfonyl 
chloride (6.3mg, 1 5.3% yield). 

'HNMR {500 MHz, DMSO-d,) 6 1.54 (m, IH), 1.58 (m, IH), 1.81 (m, IH), 1.90 (s, 3H), 
1.93 (m. IH), 2.13 (s, 3H). 2.15 (s. 3H), 2.56 (m, 2H), 4.00 (m, IH), 6.38 (bs, IH). 6.82 
(bs, IH), 6.87 (d, J-6.0 Hz, IH), 6.96 (t, J=6.0 Hz. IH), 7.49 (d, J=1.0 Hz, IH). 10.3 (bs, 
lH),11.7(bs, IH); 
MS (APCI-) m/2 43 1 (M-H)". 

Example 77 
5-Chloro>N-r5->riH-imidazol-5-vlV5.6.7.8- 
tetrahvdro>l-Daphthale nvl1-3>methvl-23Klihvdro-l-ben20tMophe ne-2-CT^ 

The desired product was prepared according to the method of Example 63 above 
substituting 5-chloro-3-methylben2o[2,3-b]thiopene-2-sulphonyl chloride for 1- 
propanesulfonyl chloride (5.8 mg, 13.2% yield). 

'HNMR(500MH2,DMSOKi,)5 1.36(m, IH), 1.42 (m, IH), 1.73 (m, IH), 1.85 (m, IH), 
2,29 (s, 3H), 2.41 (m, IH), 2.55 (m. IH), 3.97 (m, IH), 6.41 (bs, IH), 6.87 (m, 2H), 6.96 
(m, IH), 7.49 (d, J=0.8 Hz, IH), 7.55 (dd, J-0,8, 6.8 Hz, IH), 7.96 (s, IH), 8.06 (d, J=6.8 
Hz, IH). 9.9 (bs IH), 1 1.7 (bs, IH); 
MS (APCI-) m/z 379 (M-H)". 
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Example 78 

9 9 , %triflunm-N-r3-(1 H.imidazoM-vlmethvnphenvnetfaaD esulfonamide. maleate 
Example 21C was processed as in Example 21D but substituting 2^ > 
trifluoroethanesulfonyl chloride for methanesulfonyl chloride to provide the title 
compound, which was converted to the maleic acid salt, 
mp 161-162*»C; 

»HNMR(DMSO-de) 5 4.00 (s, 2H), 4.51 (q, 2H), 6.05 (s, 2H), 7.03 (d, IH), 7.07-7.13 (m, 
2H), 7.28-7.34 (m, IH), 7.36 (d, IH), 8.81 (d, IH), 10.46 (bs, IH), 14.10 (bs, IH); 
MS (DCI/NH3) m/z 320 (M+H)*; 

Anal. Calcd for Ci2H,2N302SF3C4HA: C, 44.14; H, 3.70; N, 9.65. Found: C, 44.18; H, 
3.72; N, 9.59. 

Example 79 

N-r4.nH>imidaz^T-4.Y l >3.4>dihvdro-2H>chromen-8-yl 1ethanesulfQnamide 
Example 19C was processed as in Example 12D to provide the title compound. 
»H NMR (DMSO-dfi) 5 1 .25 (t, 3H), 2.05 - 2.30 (m, 2H), 3.01 (q, 2H), 4.06 (t, IH), 4.22 
(m, 2H). 6.69 (s. IH), 6,74 (t, IH), 6.89 (d, IH), 7.08 (d, IH), 7.56 (s, IH), 8.75 (s, IH); 
MS (APCr+) m/z 308 (M+H)*; 

Anal. Calcd for C^HnNsOjS: C, 54.71 ; H, 5.57; N, 13.67. Found: C, 54.43; H, 5.63; N. 
13.54. 



Example 80 
N.['6>fluoro-4-flH-imidazQl-4-vn-3.4-dihvdro- 
2H-chromen-8"Vnethanesulfonamide. maleate 
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Example 80A 
6-fluoiD>8-mtro-2.3-dihvdro-4H-ch romen-4-one 
Concentrated sulfuric acid (5 mL) was cooled to -1 5*C, treated with 6-fluoro-23- 
dihydro-4H-chromen-4-one (1 .0 g, 6.0 mmol), treated with a mixture of 70% nitric acid 
(1.8 mL) and concentrated sulfuric acid (2.8 mL), stirred at 0°C for 2 hours and poured 
into water. The resulting solid was collected by filtration, washed with water and dried 
under vacuum. Purification of the residue on silica gel eluting with 1:1 ethyl 
acetate:hexanes provided the title compound. 
MS(APCI-)210(M-H)-. 

Example SOB 

4-(6-fluoro-4-hvdroxv-8~mtro-3.4-dihydrO'2H-chromen-4-vlV 
N.N-dimethvl- 1 H-imidazole- 1 -sulfonamide 
Example 80A was processed as in Example 1 A to provide the title compound. 

Example 80C 

4-f6-fluoro-8-nitrQ- 2HK;hromen-4-vlVN.NKlimethvl-m-imidazole-l-ml fnnam 
Example SOB was processed as in Example 3 IB to provide the title compound. 
MS (APCI+) m/z 369 (M+H)^ 

Example SOD 
4-rR-aminn>fi-fl uoro-3.4-dihvdro-2H-cbromen-4~vlV 
NJN-dimetfavl- 1 H-imidazole-l -sulfonamide 
Example 80C was processed as in Example IC but substituting ethyl acetate for 
methanol as the solvent to provide the title compound. 
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Example 8QE 

N-r6-fluor^-^-flW>imidazol-4-v]V3Adihvdro>2H-^hiomen-8-v l1ethaDesd^^ 

maleate 

Example 80D was processed as in Example 3 ID but substituting ethanesulfonyl 
chloride for metbanesulfonyl chloride to provide the title compound, which was converted 
to the maleic acid salt. 

»H NMR (DMS0-d6) 6 1.25 (t, 3H), 2.19 (m, 2H), 3.12 (q, 2H), 4.22 (m, 2H), 4.3.5 (t, 
IH), 6.06 (s, 2H), 6.62 (dd, IH), 7.01 (dd, IH), 7.27 (s, IH), 8.69 (s, IH). 9.12 (s, IH); 
MS (APCI+) m/z 308 (M+H)*; 

Anal. Calcd for CnHifiNjOjSF C4HA: C, 48.98; H, 4.57; N, 9.52. Found: C, 49.25; H, 
4.73; N, 9.33. 

Example 81 

TsT,p-[-(P ),l -f 1 H-imiMa7ri1,A-vlV2-methoxvetbenvllphenvUethane.' =ni1fnnamide 

Example 81 A 

4<rnBVl>(3-aininophenvlV2-methoxveth ^nYl1-N^N-diinethvUlH~imida^^ 

The more polar product fiom Example 46A was processed as described in Example 
46B except that the product was purified on silica gel eluting with 9:1 hexanesiethyl 
acetate to provide the title compound. 
MS (APCI+) m/2 323 (M+H)*; 

Example 8 IB 

4-rfEVl-l3-f(ethvlsulfonvnamino1phenvn-2-methox vethenvlV 
N.N-dimethvMH-imidazole-1- sulfonamide 
The product from Example 81 A was processed as described in Example 46C 
excq>t that the residue was kept at room temperature for 77 days during which time a 
portion of the title compound decomposed to the unprotected imidazole. Purification on 
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silica gel eluting with ethyl acetate provided the title compound as the less polar product 
as well as a more polar product, v^ch contained the unprotected imidazole. 
MS (APCI+) m/z 415 (M + H)*; 

Example 81 C 

N-(3-r(EVl>riH-i midazol-4-vlV2-methoxvethenvnt)henvlktbanesailfon 
The more polar product from Example 81B was purified again on silica gel eluting 
with 10% ethanol/ammonia-saturated dichloromethane to provide the title compound. 
^HNMR(DMSO.d6)6 1.19 (t,3H).3.05(q,2H). 3.67 (s,3H),6.65(d, 1H),6.85 (bs, IH), 
7.07 (m, 2H), 7,22-7.30 (m, 2H), 7.58 (s, IH), 9.68 (s, IH), 1 1.91 (bs, IH); 
MS (APCI+) m/z 308 (M+H)*; 

Anal, calcd for CuH^NjOaS O.S H^O: C. 53.15; H, 5.73; N. 13.28. Found: C, 53.25; H, 
5.49; N, 13.28. 



Example 82 

N-p-pH-imiHa7ol.4-vlme tfavlV2-metfaoyyp henvl]fttha nesulfonamide 

Example 82A 
2-methQxv-3-Ditroben2aldehvde 
2-Hydroxy-3-nitrobenzaldehyde (5 g, 30 mmol) in dimethylfonnamide (30 mL) 
was treated with potassium carbonate (16.5 g, 120 mmol), and iodomethane (10 mL). 
After stirring for 1 6 hours with a mechanical stirrer, the mixture was treated with a second 
portion of iodomethane (10 mL) and heated for 1 hour at 50^C. A third portion of 
iodomethane (1 0 mL) was added to the mixture and heatmg continued at 50°C for 1 hour. 
The mixture was allowed to cool ambient temperature, diluted with diethyl ether (500 
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mL), washed with water (2x, 500 mL), washed with brine, dried (MgSO^), filtered, and 
concentrated to provide 4.8 g of the title compound, 

Kxam ple 82B 

A,p.vdroxvr2-m e t^nvv-VmlTOPhenvnmethvlVNJ^-dim^ 

The product from Example 82A (4.0 g, 22 mmol) was processed as described in 
Example 21 A to provide the title compound which was not purified but carried onto the 
next step. 

MS (DCI/NH3) m/z 357 (M+H)\ 

Example 82C 

4-r2-metfaoxv-3-yn'trobenzviVNJsr-dimedivl- 1 H-imidaz ole-1 -sulfonamide 
The product fi-om Example 82B was processed as described in Example 28C. 
Purification of the residue on silica gel with 1 : 1 ethyl acctate:hexane and then 2: 1 ethyl 
acetate:hexane provided the title compound. 
MS (DCI/NH3) m/z 341 (M+H)\ 

Example 82D 

A,p,flminft-2.Tnethf>xvbenzvlVKN-dimethvl -l H-imidazole-1 -sulfonamide 
The product from Example 82C was processed as described in Example IC. 

Purification of Ihe residue on silica gel with 1 : 1 ethyl acetate:hexane and then 2: 1 ethyl 

acetate:hexane and then ethyl acetate provided the title compound. 

>H NMR (CDCy 6 2.82 (s, 6H), 3.24 (bs, 2H), 3.74 (s, 3H). 3.94 (s, 2H), 6.62 (dd, IH), 

6.66 (dd, IH), 6.85-6.92 (m. 2H), 7.84 (d, IH). 
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Example 82E 
4-13-rr' etfavlsulfoDvlWninoVa-metfaoxvbenzvl}- 
N.N-dimetfaY l-1Tf-iTniHfl7/ >le-l-sulfonamide 
The product from Example 82D and ethanesulfonyl chloridewas processed as 
described in Example 46C to provide the title compound. 
MS (DCI/NH3) m/z 341 (M+H)\ 

Example 82F 

N-f3>flH-iTTiidazol~4-vl methvn-2-methoxvDhenvl 1ethanesulfQnaiTiide 
The product from Example 82E was processed as described in Example 46D 
except that after cooling to ambient temperature the mixture was concentrated to dryness 
and directly purified on silica gel using 2% methanol/ammonia-saturated dichloromethane 
to provide the title compound, 
mp 185-186**C; 

^HNMRCDMSO-dfi) 5 1.26 (t, 3H), 3.15 (q, 2H), 3.73 (s, 310, 3.85 (s, 2H), 6.73 (bs, IH). 
6.92-6.96 (m, IH), 6.99 (t, IH), 7.20 (dd, IH), 7.52 (d, IH), 9.01 (bs, IH), 11.81 (bs, IH); 
MS (DCimH3) m/z 296 (M+H)*' 

Anal. Calcd for C.jH^yNaOjS: C, 52.87; H, 5.80; N, 14.23. Found: C, 52.79; H, 5.91; N, 
14.12. 

Exam ple R'i 

N>r2-hvdroxv-3-nH-imida2Q M-vbnethvl'>phenvi1ethanesu lfonamidemaT^^ 
The product from Example 82D was processed as described in Example 2. Prior to 
chromatography, the residue in tetrahydroftiran (5 mL) was treated with 2M HCl (30 mL) 
and heated at reflux for 1 6 hours. The mixture was allowed to cool to ambient temperature 
and concentrated. The residue was purified on silica gel with 2% and then 5% and then 
10% methanol/ammonia-saturated dichloromethane to provide the title compound, which 
was converted to the maleic acid salt 
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mp 155-157«C; 

^HNMR(DMSO-cU5 1.23 (t, 3H), 3.05 (q,2H), 3.95 (s,2H), 6.07 (s.2H), 6.79 (t, IH), 
6.92 (dd, IH), 7.17 (dd, IH), 7.23 (d, IH), 8.69 (s, IH), 8.73 (s, IH). 12.70 (bs, IH); 
MS (DCIAfflj) miz 282 (MW: 

Anal. Calcd for C„H|5N303S.C4H404: C, 48.36; H, 4.82; N. 10.57. Found: C, 48.55; H, 
4.86; N, 10.46. 

Example 84 
N^f5-^2-methvl-'lH->imidazo l-4-vn-S.6.7.8- 
ffttrah Ydro- l-naphthalenvnetha nesulfonamide maleate 

Example 84A 

2>methvI-4-r5~mtro-3.4-dihvdro-l-naphthalenvlVlH'-imida20le 
4-Iodo-2-methyl-l-triphenylmethylimidazole, prepared as descibed in (Cliff, 
Matthew D, Synthesis, 7, 1994, 681-682) and 5-nitrotetralone for 8-methoxy-5-nitro-3,4- 
dihydro-l(2H)-naphthalenone, from Example 26A, were processed as described in 
Example 26B to provide the title compound, which was used without purification. 

Example 84B 

tert-butvl 2-.methv^4-/5-nitTn-^.4-dihvdro- 1-Tiaphthalenvn-lH-imidazole-l-carboxy]ate 
The product jfrom Example 84A was processed as described in Example 26C to provide 
the. title compound. 
MS (DCI/NH3) m/z 356 (M+H)^ 



wo 01/60802 



PCTAJSOl/03466 



137 

Example 84C 

tert-butvl 4'fS-ammo- 3,4-dihvdro-l-naDhtfaalenvlV2-methvl-lH-inu 

The product from Example 84B in ethyl acetate was processed as described in 
Example IC to provide the title compound. 
MS (ESI+) m/z 272 (M+H)* 

Example 84D 
N-r5-(2-methvMH-imidazol-4-vn-5.6.7.8- 
tetrahvdro-l-naphthalenvl1e thanesTi1fQnamf de maleate 
The product from Example 84C was processed as described in Example 12D to 
provide the title compound, 
mp 73-77°C; 

NMR (DMSO-d,) 6 1.28 (t, 3H), 1.66-1.86 (m, 2H), 1.86-2.06 (m, 2H), 2.83 (t, 2H), 
3.12 (q, 2H), 4.24 (t, IH), 6.02 (s, 2H), 6.82 (d, IH), 7.08 (s, IH), 7,12 (t, IH), 7,19 (dd, 
IH), 8.99 (s, IH), 13.60 (bs, IH); 

Anal, Calcd for C,fiH2,N302S,C4H404 0.25 H^O: C, 54.60; H, 5.84; N, 9.55. Found: C, 
54.38; H, 5.83; N, 9.31. 

Example 85 

W N-I3-["1 -(1 H.imi dazoM-vnethvnphenvnmethanesulfonamide hydrochloride 

Example 85A 
4-r W3-mt rophenvnvinYl1 -1 W-itniHarnlft 
The product from Example 31B (1.6 g, 5.0 mmol) in tetrahydrofuran (5 mL) was 
treated with IM HCl and heated at refluxed for 4 hours. The mbrture was allowed to cool 
to ambient temperature, neutralized with solid sodium bicarbonate, and extracted three 
times with a mixture 9:1 dichloromethane:methanol. The extractions were combined, 
dried (MgSO^X filtered, and concentrated to provide the title compound. 
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Example 85B 

tert-butvl 4-[1 -(3-Ditrophenvnvinvl1- 1 ^-imida7i;)le-l-carboxvlate 
The product from Example 85A was processed as described in Example 26C to 
provide the title compound. 

Example 85C 

iert-butvl -(3-aminophenvnethvlVlH-imidazo le4-carboxvlate 
The product from Example 85B in ethyl acetate was processed as described in 
Example IC to provide the title compound. 
MS (DCI/NH3) m/z 288 (M+H)* 

Example 85D 

tert-butvl 4.n>n-rfmethYlsulfonvl^ammo1phenvneth vn-lH-imidazoIe-l-carboxylate 
The product from Example 85C and methanesulfonyl chloride were processed as 
described in Example 33 A to provide the title compound. 
MS (DCI/NHj) m/z 366 (M+H)\ 

Example 85E 

(+) N-l3-ri-f lH-iroiHfl7j^l-4.ynethvl1phenvUmethanesulfQ namide hvdrochloride 
The enantiomers of Example 85D were separated by chiral chromatography on a 
Chiracel OJ column using 85:15 hexanerethanol as the mobile phase. The fractions 
containing the faster moving enantiomer were concentrated and the residue processed as 
described in Example 33C to provide the title compound, which was converted to the 
hydrochloride salt 
mp 195-196°C; 

[dfjy +32.6*' (c LO, methanol); 
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»H NMR PMSO-cy 8 1.57 (d, 3H), 2.99 (s, 3H), 4.24 (q. IH), 7.00 (d, IH), 7.05-7.12 (m, 
2H), 7.31 (t, IH), 7.54 (s. IH). 9.04 (d, IH), 9.79 (s, IH), 14.42 (bs, IH); 
MS (ESI+) m/z 266 (M+H)*; 
MS (ESI-) m/z 264 (M - H)'; 

Anal. Calcd for C,2H,5N302S.HC1: C, 47.76; H, 5.34; N, 13.92. Found: C, 47.63; H, 5.30; 
N, 13.63. 

Example 86 

(-) N-|3-rKlH~imi'dazol-4-vl>ethv nDhenvnmethanesulfonamide hydrocMoride 
The slower moving enantiomer from Example 85E was processed as described in 
Example 33C to provide the title compound, which was converted to the hydrochloride 

salt 

mp 195-196°C; 

[a]^i> -32.1" (c 1.0, methanol); 

^H NMR (DMSO-dfi) 5 1.57 (d, 3H). 2.99 (s. 3H), 4.24 (q, IH), 7.00 (d, IH), 7.05-7.12 (m, 
2H), 7.3 1 (t, IH), 7.54 (s, IH), 9.04 (d, IH), 9.79 (s. IH), 14.42 (bs, IH); 
MS (ESI+) m/z 400 (M+H)""; 
MS (ESI-) m/z 398 (M-H)"; 

Anal. Calcd for CijHijNjO^S.HCl: C, 47.76; H, 5.34; N, 13.92. Found: C, 47.64; H, 5.27; 
N, 13.68. 

Example 87 

N-ri-flH»-imidazol-4-vlVL3-dihvdrQ-2- benzofuran.4.vl1etfaan 

Example 87A 

4-f2>(h YdroxvmetbvlV3-mtrobepzovl]-N.N-dimetbvl-lH>iniidazole-l^ 

4-Iodo-N,N-dimethyl-lH-imidazole-l -sulfonamide (3.0 g, 10 mmol), prepared as 
described in (R.M. Turner, J. Org. Chem. (1991), 56, 5739-5740) and 4-nitro-2- 
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benzofuran-l(3H)-one, prepared as described in (Stanetty, Peter J.Prakt,Chem./Chem.-Ztg 
335, 1993, 17-22) were processed as described in Example 1 A to provide the title 
compound. 

MS (ESI+) m/z 355 (M+H)*; 
MS (ESI-) m/z 353 (M-H)". 

Exam ple 87B 

>J.N-dimetbvl-4-f4-nitro-1.3-dihvdro-2-beDZofuran-l -vlVlH~imidazok^ 

The product from Example 87A (0.50 g, 1 .4 mmol) was treated with trifluoroacetic 
acid (10 mL) and triethylsilane (2.5 mL) at ambient temperature. After 1 hour of stirring, 
the mixture was concentrated to an oil. The residue was purified on siUca gel with 1:1 
ethyl acetate:hexane to provide the title compound. 
MS(ESI+)m/z339(M+H)*. 

Example 87C 

4-f4.flmin n-1.3>dihvdro-2-benzofm:an-l-vlVN.N-dimethvl-lH-imH 

The product j&om Example STB in ethyl acetate was processed as described in 
Example IC to provide the title compound. 
MS (ESI+) m/z 309 (M+H)^ 

Example 87D 

N-[Uf 1 H.imidazol-4-v1V1 .3-dihvdro-2>benzofuran -4-vl1ethanesulfonamide maleate 
The product from Example 87C and ethanesulfonyl chloride were processed as 
described in Example 31D. The residue was purified on siUca gel with 5% and then 10% 
and then 20% methanol/ammonia-saturated dchloromethane to provide the titie 
compound, which was converted to the maleic acid salt 
mp95-98''C; 
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IH NMR (DMSO^ 5 L25 (t, 3H), 3.14 (q, 2H), 5.12 (d, IH), 5.26 (dd, IH), 6.09 (s, 
2H), 6.31 (s, IH), 6.98 (dd, IH), 7.25-7.36 (m, 2H), 7.51 (bs. IH), 8.67 (bs, IH). 9.59 (s. 
lH),14.6(bs,lH); 

MS (ESI+) m/z 294 (M+H)*; 
MS (ESI-) m/z 292 (M-H)'; 

Anal. Calcd for C,3H,,N303S.C4H40, 0.5 C.Rfi,: C, 50.33; H, 5.1 1; N, 9.27. Found: C, 
50.42; H, 4.79; N, 9.23. 

Example 88 

2^^-trifluoro-N-r4-riH-imida2ol-4-vl%3. 4 -dihvdro-2H-c^^^ 

Example 88A 
tert-butvl 4-r8-^f(:),?,?.t TifluorQethv]YsuifonvnamiTio>- 

3.4-dihvdro-2H-chrom ep-4-vlVlH-imidazole-l-carhr>YY ^^^^ 
The product from Example 19C (0,60 g. 1.9 mmol) was treated with pyridine (0.46 
mL, 5,7 mmol) and 2,2,2-trifluoroethanesulfonyl chloride (0.23 mL, 2.1 mmol). After 
stirring for 16 hours, the mixture was concentrated. The residue was purified on siHca gel 
using 1:1 hexane:ethyl acetate to provide the desired compound. 

Example 88B 

2,2^-trifluoro-N44-nH-imidazol-4-vn.3,4-ri i hvdrQ-2H-chrnmen-8-vl1ethanesuJfonamide 

The enantiomers of Example 88A were separated by chiral chromatography on a 
Chiralcel OJ chiral column using 95:5 hexane:ethanol as the mobile phase. The faster 
moving enantiomer was processed as described in Example 33C to provide the title 
compound, which was converted to the maleic acid salt 
mp 173-176°C; 

NMR (DMSO-dJ 6 2.20 (m, 2H), 4,15-4.48 (m, 5H), 6.06 (s, 2H), 6.85 (m, 2H), 7.15 
(dd, IH), 7.26 (s, IH), 8.75 (s, IH), 9.65 (s, IH); 
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MS (APa+) m/z 362 (M+H)*; 

Anal. Calcd for ChH,4F3N303S Cfifi,: C, 45.28; ft 3.80; N, 8.80. Found: C. 45.68; H, 
3.68; N, 8.63. 

pxample 89 

N-r4-riH-iiT i ^Ha7n1-4-vl%3.4>dihvdit)-2H-lJiiochromeD -8-vl1^ 

Example 89A 

d^f4-liYdroxv>-8-nitrQ-3.4-dihvdro-2H-tfaiochr omen-4-vlV 
>J ^ -M-diTnethvl-lH-imidaz/^le-l-sulfonamide 
4-Iodo-N,N-dimethyl-lH-imidazole-l-5dfonamide (3.0 g, 10 mmol), prepared as 
described in (R.M. Turner, J. Org, Chem. (1991), 56, 5739-5740) and S-nitrothiochroman- 
4-one, prepared as described in (Schaefer, Ted CanJ.Chem. 65, 1987, 908-914) were 
processed as described in Example 1 A to provide the title compound. 

Exam ple 89B 

N, N.4<iTTiethvl-4-r8-nitTO-2H-&iQchromen-4-vl VlH-imida2Ple-l-sul^^ 
The product from Example 89A was processed as described in Example 3 IB to 
provide the title compound. 
MS (APCI+) m/z 367 (MW- 

Example 89C 
4-r8-amino>3.4-dihvdro-2P -thinchromen-4-vlV 
N,N-dimetfavl-lH-imida7nl6-l-sulfonamide 
The product from Example 893 in ethyl acetate was processed as described in 
Example IC to provide the title compound. 
MS (DCI/NH3) m/z 339 (M+H)*. 
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Example 89D 

N-r4-flH- imiHfl7/^T-A .vlV3.4^iihvdro-2H"thiochromen-8-vl1etfaaDes^ 

The product firom Example 89C and ethanesulfonyl chloride wete processed as 
described in Example 3 ID to provide the title compound, \^ch was converted to the 
maleic acid salt. 
mp248-251°C; 

*H NMR (DMSO-dg) 6 1 .30 (t, 3H), 2.01 (m, IH), 2.44 (m, IH), 2.90 (m, 2H), 3.1 1 (q, 
2H), 4.16 (m, IH), 6.40 (s, IH), 6.95 (m, 2H), 7.1 1 (m, IH), 7.80 (s, IH), 9.0 (s, IH), 
11.81 (bs, IH); 

MS (APCI+) m/z 324 (M+H)*. 

Anal. Calcd for C^HpNaOaS 0.25 H^O: C. 51^8; H, 5.38; N. 12.81. Found: C. 50.92; H, 
5.21; N. 12.65. 

Example 90 
N-f6-fluoro-4-nH-imidazol-4-vlV3.4- 
dihvdrO"2H-chromen"8-vnmethanesulfonamidemaleate 
The product from Example SOD and methanesulfonyl chloride were processed as 
described in Example 3 ID to provide the title compound, which was converted to the 
maleic acid salt, 
mp 187-190°C; 

^H NMR (DMSO-d^) 5 2.2 (m, 2H), 3.04 (s, 3H), 4.22 (m, 2H), 4.36 (t, IH), 6.07 (s, 2H). 
6.63 (d, IH), 7.01 (d, IH). 7.29 (s, IH), 8.70 (s. IH), 9.09 (s, IH); 
MS (APCI+) m/z 312 (M+H)* 

Anal. Calcd for CiaH^FNjOaS C4H404: C, 47.77; H, 4.25; N, 9.83. Found: C, 47.76; H, 
4.40; N, 9.70. 
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Example 91 

2, 2.2-trifluoro-N-B-fl-nH-iimdazQl-4-vl^vinvl1pbenvUethanesulfo 

The product from Example 45A and 2^^-trifluoroethanesulfonyl chloride were 
processed as described in Example 31D to provide the title compound, which was 
converted to the maleic acid salt 
mp 149-153*»C; 

NMR (DMSO-dfi) 5 4.55 (q, 2H), 5.42 (s, IH), 5.81 (s, IH), 6.12 (s, 2H), 7.25 (m, 3H). 
7.31 (s, IH), 7.41 (dd, IH), 8.56 (s, IH), 10.5 (s, IH); 
MS (APCI+) m/z 332 (M+Hf; 

Anal. Calcd for C^Hi^F^NjOzS C4H4O4: C, 45.64; H, 3.61; N, 9.39. Found: C, 45.43; H. 
3.59; N, 9.33. 

Example 92 

N- 1 3-ri -f 1 H-imidazQ l-4-vnvinvnphenvBmethanesulfopainide 
The product from Example 45A and methanesulfonyl chloride were processed as 
described in Example 3 ID to provide the title compound, which was converted to the 
maleic acid salt, 
mp 167-170*'C; 

»HNMR (DMSO-de) 6 3.02 (s. 3H), 5.44 (s, IH), 5.81 (s. IH), 6.12 (s, 2H), 7.18 (d, IH), 
7.24 (d, IH), 7.26 (s, IH), 7.33 (s. IH), 7.39 (dd, IH), 8.62 (s, IH), 9.82 (s, IH); 
MS (APCI+) m/z 264 (M+H)*; 

Anal. Calcd for Ci^H^NjOzS CJtlfi^: C, 50.65; H, 4.52; N, 1 1 .07. Found: C, 50.53; H, 
4.69; N, 10.88. 



Example 93 

N44^1H-imidazol.4-vlV3.4-dihvdro-2H -chromen-8-vnmethanesulfonan^^ maleate 
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Example 93A 
tert-butvl 4-(8-rrmetiivlsulfonyl)amiTin]. 
3,4-dihvdro-2H-cbromen -4-vl^lH-imidazole-l-carboxvlatB 
The product from Example 19C and metbanesulfonyl chloride were processed as 
described in Example 88A to provide the title compound. 
MS (APCI+) m/z 394 (M+H)*; 

Example 93B 

W N-r4-f lH-i'niiHfl7n1- 4-vlV3.4-dihvdro-2H-chromen-8-vl1methanesulfona^ maleate 
The enantiomers from Example 93 A were separated by chiral chromatogr^hy on a 
Cluralcel OJ column eluting with 92:8 hexanexthanol. The faster moving enantiomer was 
processed as described in Example 33 C to provide the title compound, which was 
converted to the maleic acid salt. 
mp205-208'»C; 

+68.0° (c 1.0, methanol); 
^HNMR (DMSO-dfi) 5 2.17 (m, 2H). 2.95 (s, 3H), 4.07 (m, IH), 4.24 (m, 2H). 6.69 (s, 
IH). 6.75 (dd, IH). 6.90 (d, IH), 7.08 (d, IH), 7.56 (s, IH). 8.77 (s, IH); 
MS (APCI+) m/z 294 (M+H)*; 

Anal. Calcd for C,,U^;^fi^S 0.5 H^O: C. 51.64; H, 5.33; N, 13.90. Found: C, 51.46; H, 
5.05; N, 13.88. 

Example 94 

N-(3-ri-riH-imidazoM-v lV2-methvl4-propenvllphenvnethanesulfnnamiMft 

Example 94A 

4-ri-f3-aminophenvlV2-methvl-1-prnp enyl1-N.N-dimethvl>lH-imidazole-l-sulfo 

The product from Example 55C (0.40 g, 1.4 mmol) in tetrahydrofuran (5.4 mL) at 
0°C under a nitrogen atmosphere was treated vwth a solution of 2M isopropylmagnesium 
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chloride in ether (3.4 mL, 6.8 mmol), wanned to ambient temperature, stirred for 1 hour, 
treated with aqueous anunonium chloride and extracted three times with ethyl acetate. 
The combined ethyl acetate extractions were washed with brine, dried (^^z^O^)* 
concentrated, treated with trifluoroacetic acid (5 mL), stirred at ambient temperature for 16 
5 hours, neutralized with sodium bicarbonate solution and extracted three times with ethyl 
acetate. The combined ethyl acetate extractions were washed with brine, dried (Na2S04) 
and concentrated to provide the title compound which was not purified but carried on to 
the next step. 

MS (APC1+) m/z 321 (M+H)^ 

10 

E?^ampleP4B 

N-n>f 1 -(1 H-in^idazoM-vl V2-methvl- 1 >proDenvllphenvI 1 et hanesulfonamide 
The product from Example 94A (0.036 g, 0.17 mmol) in dichloromethane (2 mL) 
was treated with pyridine (0.055 mL, 0.58 mmol) and ethanesulfonyl chloride (0.034 mL, 

j5 0.35 mmol). After stirring for 3 hours, the reaction mixture was quenched with water and 
treated with a small amount of concentrated HCl. The mixture was extracted three times 
with ethyl acetate. The combined ethyl acetate extractions were washed with brine, dried 
(Na2S04) and concentrated. The residue in methanol (2 mL) was treated with a solution of 
50% sodium hydroxide (5 drops). After stirring for 2 hours, the mixture was treated with 

20 aqueous ammonium chloride solution and extracted three times with ethyl acetate. The 
combined ethyl acetate extractions were washed with brine, dried (NaiSOJ and 
concentrated. The residue was purified on silica gel eluting with 10% ethanol/armnonia- 
saturated dichloromethane to provide the title compound, 
mp 152-155°C; 

25 ^HNMR(DMSO-dfi) 5 1.16 (t, 3H), L65 (m, 3H),1.82-2.15 (m, 3H), 3.05 (q, 2H), 6.52- 
6.77 (m, IH), 6.81 (d, IH), 6.96 (s. IH). 7.08 (m, IH), 7.25 (m, IH), 7.52 (m, IH), 9.70 (s, 
IH); 

MS (APCI+) m/z 306 (M+fT); 
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Anal. Calcd for C15H19N3O2S: C, 58.99; H, 6.27; N, 13.75. Found: C, 58.61; H, 6.24; N, 
13.38. 

Example 95 

(+) N.f A-f 1 ff-iTTiiHa7nl^vlV3,4 Kiihvdro-2H-^hromea-8-vl1etfaanesulfo 

Example 95A 
tert-butvl 4- 1 S-U etfavlsulfonvnam inn]- 
3.4-dihvdro-2H>-chromen'4-vI>-l FT-jTniHa^ n le-l -carboxvlate 
The product &om Example 19C and ethanesiilfonyl chloride were processed as 
described in Example 88A to provide the title compound. 

Example 95B 

W N44>r lH-imi dazol-4-vn-3.4-dihvdrQ>2H--chromen-8-vnethanesuIfoDamide 
The enantiomers from Example 95 A were separated by chiial chromatography on a 
Chiralcel OJ column eluting with 9% ethanol in hexane. The fester moving enantiomer 
was processed as described in Example 33C to provide the title compovmd. 
•mp223-226°C; 
[af D+65.9° (c 1.0, methanol); 

»HNMR(DMSO-d6)6 1.25 (t, 3H), 2.18 (m, 2H), 3.02 (q, 2H), 4.11 (t, lH),4.22(m, 2H), 
6.67 (s, IH), 6.74 (dd, IH), 6.86 (d, IH), 7.09 (d, IH), 7.56 (s, IH), 8.71 (s, IH), 1 1.87 (s, 
IH); 

MS (APCI+) m/z 308 (M+H)*; 

Anal. Calcd for CnHnNjOaS 0.5 H^O: C, 53.15; H, 5.73; N, 13.28. Found: C, 53.49; H, 
5.41; N, 13.14. 



Example 96 

N-r2.5-dic hloro-3-flH-imidazol-4"VlmethvDphenvl1ethanesulfonamide 
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Example 96A 
2 ,S-dichloro-3-mf rA^pn?^IdehYde 
2,5-Dichloro-3-mtiobenzoic acid (1.0 g, 4.24 mxnol) in diethyl ether (5 mL) and 
tetrahydrofuran (5 mL) at ambient temperature was treated dropwise with neat borane- 
dimethylsulfide complex (0.41 mL, 4.24 mmol). Durmg addition the reaction mixture 
gently refluxed, and the reflux was continued with an oil bath for 1 hour. The reaction 
mixture was allowed to cool to ambient temperature and concentrated under reduced 
pressure. The residue in dichloromethane (5 mL x 2) was added to a rapidly stirring 
suspension of pyridinium chlorochromate (1.01 g, 4.66 mmol) in dichloromethane (10 
mL) at ambient temperature. Upon complete addition, the temperature was raised to reflux 
for 1 hour. The reaction mixture was allowed to cool to ambient temerature, filtered 
through a Celite plug, concentrated under reduced pressure. The residue was 
chromatographed on flash silica gel eluting with 10% ethyl acetate/dichloromethane to 
afford 690 mg (74%) of the title compound. 

'H NMR (300 MHz, CDCI3) 5 8.02 (d, J = 2.7 Hz, IH), 8.1 1 (d, J = 2.7 Hz, IH), 10.48 (s, 
IH). 

Kyam ple 96B 
4-rr2.5-dichlorO"3-mtrophenvD(hvdroxv)methvn- 
N.N'dimethvl- 1 H-imidazole- 1 -sulfonamide 
The product from Example 96A and 4-iodo-N,N-dimethyl-lH-imidazole-l- 
sulfonamide (0.90 g, 3 mmol), prepared as described in (R.M. Turner, J. Org. Chem. 
(1991) 56, 5739-5740) were processed as described in Example 1 A to provide 850 mg 
(79%) ofthe title product . 
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*HNMR (300 MHz, DMSO-dg) 5 2.77 (s, 6H), 5.98 (d, J = 5.1 Hz, IH), 6.45 (d, J = 5.1 
Hz, IH), 7.58 (bs, IH), 7.98 (d, J = 2.4 Hz, IH), 8.09 (d, J = 0.9 Hz, IH), 8.23 (d, J « 2.4 
Hz,lH); 

MS (APCI+) m/z 395 (M+H)*. 

5 

Example 96C 

4-(2.5-dicMoro-3-nitrobeiizvlVN.N-dimethvl- IH-imidazole- 1 -sulfonamide 
The product from Example 96B (473 mg, 1.20 mmol), triethylsilane (4 mL), and 
trifluoroacetic acid (3 mL) were brought to vigorous reflux for 3 hours. The reaction 
10 mixture was allowed to cool to ambient temperature and concentrated under reduced 
pressure. The remaining oil was triturated with hexanes and then chromatographed on 
flash silica gel with 5% methanol-<iichloromethane to afford 300 mg (66%) of the title 
compound. 

•H NMR (300 MHz, DMSO-d,) 6 2.78 (s, 6H), 4.10 (s, 2H), 7.48 (d, J- 0.7 Hz, IH), 7.83 
15 (d, J = 2.4 Hz, IH), 8.12 (d, J = 0.9 Hz, IH), 8.17 (d, J = 2.4 Hz, IH); 
MS (APCI+) m/z 379 (M+H)*. 

Example 96D 

4-r3-aminO'2.5-dichlorobenzvlVN.N-dimethvMH-imidazole>l-sulfonamide 
20 The product firom Example 96C (300 mg, 0.79 mmol) in water (5 mL) and ethanol 

(10 mL) was treated with ammonium chloride (46 mg, 0.87 mmol) and iron (338 mg, 6.0 
mmol). The mixture was refluxed for 30 minutes, allowed to cool to ambient temperature, 
filtered through Celite, concentrated under reduced pressure to near dryness, redissolved in 
dichloromethane, dried (NajSOJ, filtered, and reconcentrated under reduced pressure. The 
25 residue was chromatogr^hed on flash silica gel with 5% methanol-dichloromethane to 
afford 200 mg (72%) of the title compound. 
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•HNMR (300 MHz, DMSO-d^) 5 2.78 (s, 6H), 3.86 (s, 2H), 5.65 (s, 2H), 6.47 (d, J = 2.4 
Hz, IH), 6.73 (d, J = 2.4 Hz, IH), 7.34 (bs, IH), 8.09 (d, J = 0.7 Hz, IH); 
MS (APCI+) m/z 349 QA^Hf. 

Example 96E 

4-r2.5-dicfaloro-3-rrethvlsuifonvnammo1benzvU-N.N-dimethvl-lH>^ 

sulfonamide 

The product from Example 96D (200 mg, 0.57 mmol) and ethanesulfonyl chloride 
were processed as described in Example 88 A to provide 150 mg (59%) of the title product 

Example 96F 

N-r2.5-dichloro-3-nH-imidazol-4-vlmethvnphenvnetfaanesulfonaimde 
The product from Example 96E (130 mg, 0.30 mmol) in dioxane (3 mL) was 
treated with 2N HCl (1 mL) at reflux for 3 hours. After cooling to ambient temperature, 
the dioxane was removed under reduced pressure. The residual solution was loaded onto a 
Dowex ion exchange resin and the resin washed with water until the rinse was neutral. 
The eluant was then changed to 1 :1 5% aqueous ammonium hydroxiderethanol to provide 
62 mg (63%) of the title product 
mpl82-184°C; 

»H NMR (300 MHz, CD3OD) 8 1 .34 (t, J = 7.5 Hz, 3H), 3.15 (q, J = 7.5 Hz, 2H);4.06 (s, 
2H), 6.86 (bs, IH), 7.07 (d, J = 2.7 Hz, IH), 7.51 (d, J - 2.7 Hz, IH), 7.64 (d, J 0.7 Hz, 
IH); 

MS (APCI+) m/z 334 (M+H)*; 

FAB HRMS m/z for CiJHwNaOiCljS (M+H)*: calculated 334.0184, observed 334.0182. 



Example 97 

N-r5-flH-imida2Ql-4-vhnethvn-2-methvlphe nvnetfaanesulfonamide 
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Example 97A 

4-rhvdroxvf4-methvl-3-nitrophenvl^etfavn-N^^^ 

4-Metiiyl-3-mtrobeaQzaldehyde and 4-iodo-N^-dimethyl-lH-imida2oIe-l- 
sulfonamide (0.90 g, 3 mmol), prepared as described in (R.M. Turner, J. Org. Chem. 
(1991) 56, 5739-5740) were processed as described in Example lA to provide 2.0 g (97%) 
of the title compound. 

*H NMR (300 MHz, CDCI3) 5 2.61 (s, 6H), 5.87 (s, IH), 7.02 (bs, IH), 7.37 (d, J = 7.8 Hz, 
IH), 7.62 (dd, J - 0.9, 7.8 Hz, IH), 7.93 (bs, IH), 8.07 (d, J = 0.9 Hz, IH); 
MS (APCI+) m/z 341 (M+H)*. 

Example 97B 

N J^-dimethvl-4~( 4-methvl-3-mtrobenzvlV 1 H -imidazole> 1 -sulfonamide 
The product from Example 97A was processed as described in Example 96C to 
provide 770 mg (99%) of the title compound. . 

'H NMR (300 MHz, CDCI3) 5 2.61 (s, 6H), 4.12 (s, 2H), 7.02 (bs, IH), 7.35 (d, J = 7.8 Hz, 
IH), 7.46 (dd, J = 0.7, 7.8 Hz, IH), 7.86 (bs, IH), 8.54 (bs, IH); 
MS (APCI+) m/z 325 (M+H)*. 

Example 97C 

4-(3-araipo-4"methvIbcnzvlVN.N"dimethvl-lH-imidazole-l-sulfonamide 
The product jfrom Example 97B (200 mg, 0.62 mmol) and zinc (401 mg, 6.2 mmol) 
in methanol (1 .5 mL) were added dropwise to a solution of concentrated HCl (1 .3 mL) and 
methanol (1.3 mL) at 0**C. The reaction mixture bubbled vigorously. After 15 minutes, 
the mixture was treated with saturated aqueous sodium bicarbonate solution and solid 
sodium chloride until saturated and extracted multiple times with ethyl acetate. The 
combined ethyl acetate extracts were dried (Na2S04), filtered and concentrated under 
reduced pressure to afford 140 mg (77%) of the title compound. 
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Example 97D ' 
4-{:^-f(ethvlsulfonvnaTmno1-4-ip ethvlben2:vU^ 

The product from Example 97C and ethanesulfonyl chloride were processed as 
described in Example 88A to provide 164 mg (88%) of the title compound. 
^HNMR (300 MHz, CDCI3) 5 1.36 (t, J - 7.5 Hz, 3H), 2.85 (s, 6H), 3.13 (q, J = 7.5 Hz, 
IH), 3.91 (s, 2H), 6.92 (d, J = 0.7 Hz, IH), 7.02 (dd, J = 0.9, 7.8 Hz, IH), 7.15 (d, J = 7.8 
Hz, IH), 7.33 (d, J = 0.9 Hz, IH), 7.86 (4 J = 0.7 Hz, IH); 
MS (APCI+) m/z 387 (M+H)*. 

Example 97E 

>J.[5-riH.imidazol-4-vlmetfavlV2 -methvlDhenvnetfaanesulfonai^ 
The product from Example 97D was processed as described in Example 96E to 
provide 164 mg (88%) of the title compound, 
mp 140-1 52°C. 

'H NMR (300 MHz, CD3OD) 5 1 .33 (t, J = 7.2 Hz, 3H), 2.32 (s, 3H), 3.07 (q, J = 7.2 Hz, 
2H), 3.88 (s, 2H), 6.77 (d, J = 0.6 Hz, IH), 7.02 (dd, J = 0.9, 7.5 Hz, IH), 7.14 (d, J = 7.5 . 
Hz, IH), 7.18 (d, J = 0.9 Hz, IH). 7.58 (d, J = 0.6 Hz, IH); 
MS (APCI+) m/z 280 ^+H)*; 

FAB HRMS m/z for C^HisNaOiS (M+H)*: calculated 280.1120, observed 280.1124. 

Example 98 

N45-flH--imidfl7.ol-4-y lme thvlV2-methv1phenvnmeth anesulfonamide 
Exam ple 98A 

N^ N-dimethvl-4.M-metbvl-3-rfmetfavbulfonvnaminolben7;vn-^ 

suLfonamide 

The product from Example 97C and methanesulfonyl chloride were processed as 
described in Example 88A to provide 214 mg (81%) of the title compound. 
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Example 98B 

N>rS^lH-imida2Pl>4-vIme1hvl V2>metfavlphenvl1methanesii^ 
The product from Example 98A was processed as described in Example 96F to 

provide 1 10 mg (76%) of the title compound as a foamy oil. 

^HNMR (300 MHz, CD3OD) 5 2.32 (s, 3H), 2.93 (s, 3H). 3.89 (s, 2H), 6.77 (bs, IH), 7.03 
(dd, J = 0.9. 7.5 Hz, IH), 7.17 (d, J = 7.5 Hz, IH), 7.20 (d, J = 0.9 Hz, IH), 7.58 (d, J = 0.6 
Hz, IH); 

MS (APCI+) m/z 266 (M+H)*; 

FAB HRMS m/z for CijH.gNaO^S (M+H)*: calculated 266.0963, observed 266.0974.- 

Example 99 

N-[3-fm-imiHa7 ol.4-vlmethvlV2.5-dimethvlDhenvnetha nesulfnTiamiHe 

Example 99A 
2.5-dimethv1-3-TiitrohRn7a!Hft|iYHp 
2,5-Dimethylbenzaldeliyde (500 mg, 3.73 mmol) was slowly added to a solution of 
sulfuric acid (4 mL) at -5**C. After stirring until homogeneous, the mixture was treated 
with sodium nitrate (762 mg, 8.96 mmol) which was added in small aliquots via a spatula. 
After 30 minutes, the reaction mixture was poured into crushed ice and water and sodium 
chloride was added until saturation was reached. The mixture was extracted with ethyl 
acetate. The organics were combined, dried (NajSO^), j&ltered, and concentrated under 
reduced pressure to provide 200 mg (30%) of an intractable mixture of 2,5-dimethyl-3- 
nitrobenzaldehyde (desired/minor) and 3,6-dimethyl-2-nitrobenzaldehyde 
(undesired/major). 

*H NMR (300 MHz, CDCI3) 6 2.33 (s, 3H, major), 2.48 (s, 3H, minor), 2,64 (s, 3H, 
major), 2.73 (s, 3H, minor), 7.32 (d, J = 8.1 Hz, IH. major), 7.41 (d, J = 8.1 Hz, IH, 
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major), 7.78 (bs, IH, minor), 7.87 (bs, IH, minor), 10.22 (s, IH, major), 10.36 (s, IH, 
minor); 

MS (APCI+) m/z 180 (M+H)^ 

Example 99B 
4,ff7,S.riimethv1-3-nitroT)henvnrhvdroxvtoethYl1- 
>J^>J^dimetfavl-lH"imidazole-l-sulfonamide 
The product from Example 99A and 4-iodo-N,N-dimethyl-lH-imidazole-l- 
sulfonamide (0.90 g, 3 mmol), prepared as described in (R.M. Turner, J. Org. Chem. 
(1 991) 56, 5739-5740), were processed as described in Example 1 A to provide 260 mg 
(26%) of the title compound. 

»H NMR (300 MHz, DMSO-d^ 5 2.26 (s, 3H), 2.34 (s, 3H), 2.79 (s, 6H), 5.89 (d, J = 4.5 
Hz, IH), 6.06 (d, J = 4.5 Hz, IH), 7.40 (bs, IH), 7.55 (bs, IH), 7.62 (bs, IH), 8.07 (d, J - 
0.9H2,1H); 

MS (APCI+) m/z 355 (M+H)^ 

Example 99C 

4-(2.5-dimethvl-3-nitrQbenzvlVN JSr-dimethv ^-1 WJmiHfl7n1ft-1 -Riilfnnamide 
The product from Example 99B was processed as described in Example 96C to 
provide 181 mg (73%) of the title compound. 

»H NMR (300 MHz, DMSO-d,) 6 2.29 (s, 3H), 2.32 (s, 3H), 2.78 (s, 6H), 3.94 (s, 2H), 
7.37 (bs, 2H), 7.54 (bs, IH), 8.09 (d, J = 0.9 Hz, IH); 
MS (APCI+) m/z 339 (M+H)\ 

Example 99D 

/L-(-^-amiiif^9,S-HiTin ethvlbepzvlVN.N-dimethvl-lH -imidazole4-^^^^ 
The product from Example 99C was processed as described in Example 97C to 
provide 140 mg (88%) of the title compound. 
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»HNMR (300 MHz. DMSO^ 6 1.93 (s. 3H), 2.09 (s, 3H), 2.76 (s, 6H), 3.71 (s, 2H), 
4.65 (bs, 2H), 6.23 (bs, IH), 6.32 (bs, IH), 7.04 (bs, IH), 8.03 (bs, IH); 
MS (APCI+) m/z 309 (M+H)\ 

Example 99E 
4«l3-f(ethvIsulf onv1)aminn] -2.5-diinethvlbeii2vl}- 
N,N-diinetfavl- 1 H-imidazole-l > sulfonamidft 
The product from Example 99D and ethanesulfonyl chloride were processed as 
described in Example 88A to provide 153 mg (84%) of the title compoimd. 
»H NMR (300 MHz, CDCI3) 5 1.40 (t, J = 7.5 Hz, 3H), 2.20 (s, 3H), 2.31 (s, 3H), 2.82 (s, 
6H), 3.15 (q, J = 7.5 Hz, 2H). 3.92 (s. 2H), 6.02 (bs. IH), 6.72 (bs, IH). 6.93 (bs. IH). 7.17 
(bs, IH), 7.88 (bs, IH); 
MS (APCI+) m/z 401 (M+H)*. 

Example 99F 

N-r3-flH-imida zol-4-vhnethvlV2.5-<iimethvlphenvnethanesulfo 
The product from Example 99E was processed as described in Example 96F to 
provide 53 mg (48%) of the title compound. 

mp 167-169 •'C; 

NMR (300 MHz, CD3OD) 6 1.36 (t, J = 7.5 Hz, 3H), 2.24 (s, 3H), 2.27 (s, 3H), 3.08 (q, 
J = 7.5 Hz, 2H), 3.91 (s, 2H), 6.57 (bs. IH), 6.93 (bs, IH), 7.04 (bs. IH). 7.59 (bs, IH); 
MS (APCI+) m/z 294 (M+H)*; 

FAB HRMS m/z for CwHjoNaOaS (M+H)*: calculated 294.1276, observed 294.1263. 



Example 100 

N43-(lH-imidazol-4-vhnethvlV2.S-dim ethvlphenvllmetfaanesulfonam^ 
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Example lOQA 
A-{9^ 5-dimethvl-3-rrmethvlsulfo nYl)ammo1beDZvU'- 
N.N-dimetfavi-lH-imidazole-l -sulfonamide 
The product from Example 99D and methanesulfonyl chloride wre processed as 
described in Example 88 A to provide the title compound. 

Example lOOB 

N-[^-nH-imida7n1-4-YlmethvlV2.5-dimethvlphenvl1me thanesulfonamide 
The product from Example 100 A was processed as described in Example 96F to 
provide 37 mg (20% overall for two steps) of the title compound, 
mp 197-199"C; 

'HNMR (300 MHz, CD3OD) 5 2.24 (s, 3H), 2.27 (s, 3H), 2.92 (s, 3H), 3.91 (s, 2H), 6.57 
(d, J = 0.7 Hz, IH), 6,93 (bs, IH), 7.07 (bs, IH), 7.58 (d, J = 0.7 Hz, IH); 
MS (APCI+) m/z 280 (M+H)*. 

Example 101 

N-r3-cvclohexvl-5-flH-imidazol-4-vl )-5.6.7.8-tetrahvdro-l' 
«Qpiitlia1ftnYl]ethan esulfQnamide 

Example lOlA 
4-f4-cvclohexvlphenvlV4"Oxobutanoic acid 
3-(4-Cyclohexylbenzoyl)acrylic acid (5 g, 19.3 mmol) in methanol (200 mL) was 
treated with 10% Pd/C (3.6 g) under a hydrogen atmosphere (4 atmospheres) for 5 hours. 
The catalyst was filtered and the filtmte was concentrated under reduced pressure to 
provide (5 g, -100%) title compound. 

'HNMR (300 MHz, CDCI3) 5 1.38 (m, 4 H), 1.85 (m, 4 H), 1.97 (quintet, J = 7 Hz, 2 H), 
2.38 (t, J = 7 Hz, 2 H), 2.46 (m, 1 H), 2.63 (t, J = 7 Hz, 2 H). 7. 1 1 (m, 4 H); 
MS (DCIMl3)m/z261 (M+H)*. 
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Example lOlB 
4-f4-cvclohe3cvlphenvDbiitanoic acid 
The product from Example 1 0 1 A in ethylene glycol (50 mL) was treated with 
hydrazine hydrate (4 mL) and solid potassium hydroxide (4 g) and refluxed for 3 hours. 
The mixttire was poured into ice-water, treated with 12M HCi, and extracted with diethyl 
ether. The organic layer was washed with water, brine, dried (MgSO^), filtered, and 
concentrated to provide (4 g, 84%) the title compoimd. 

Example lOlC 
7-cvclobexvl-3.4-dihvdro-l(2H>-naphtfaalenone 
The product from Example lOlB (4 g, 16 mmol) in xylenes (150 mL) was treated 
with polyphosphoric acid (6 g) and refluxed for 7 hours. The reaction mixttn-e was 
allowed to cool to ambient temperature and poured mto water. The xylene layer was 
separated, dried (MgS04), filtered and concentrated under reduced pressure. The residue 
was purified by column chromatogr^hy (silica gel, 3:1 hexanerethyl acetate) to provide 
(3.8 g, 98%) the title compound. 

NMR (300 MHz, DMSO-d,) 5 1 .36 (m. 5 H), 1 .75 (m, 5 H), 2.03 (m, 2 H), 2.54 (q, J « 
7Hz, 3 H), 2.9 (t,J = 7H232 H), 7.25 (d,J = 9Hz,lH), 7.40 (d^J = 3and9H2,lH), 
7.70(d,J = 3Hz,lH); 

MS (DCI/NH3) m/z 229 (M+H)^ 246 QA-^NH^y. 

Example lOlD 
7-cvclohexvl-5-nitm- 3.4-dihvdro-ir2HVnaphtbalenQne 
The product from Example lOlC (3,8 g, 16.6 mmol) in concentrated H2S04 (35 
mL) at -5°C was treated in portions with solid sodium nitrate (1.7 g, 20 mmol). After 
stirring at 0°C for 2 hours, the mixture was poured into ice and extracted with ethyl 
acetate. The ethyl acetate layer was dried (MgSOJ, filtered and concentrated. Hie residue 
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was purified by column chromatography (silica gel, 3:1 hexane:ethyl acetate) to provide 
the title compound (1 .5 g) contaminated with starting material. It was used without further 
purification. 

Example 10 IE 
4-(7-cvclohexvl-5"nitro-3,4'dihvdro-l-naphthalenvlV 
N.N-dimethyi- 1 H-iip iH aynle- 1 - sulfonamide 
The product from Example lOlD and 4-iodo-N,N-dimethyHH-imidazole-l- 
sulfonamide (0,90 g, 3 mmol), prepared as described in (R-M. Turner, J. Org. Chem. 
(1991) 56, 5739-5740), were processed as described in Example 1 A to provide an 
intermediate alcohol which was fiirther processed as described in Example 3 IB to provide 
the tide compound as a crude product (LI g). 
MS (APCI+) m/z 431 (M+H)*; 
MS (APCI-) m/z 465 (M+Cl)*. 

Example lOlF 
4-f7.^vclohexvl-5-r(et hvlsulfonvl^inoM:23.4- 
tetrahvdro-l-naphthalenvn-RN-dimethvl-lH-imidazole- l-sulfonamide 
The product from Example lOlE was hydrogenated over 10% Pd/C in ethanoI:l,4- 
dioxane (4:1) (20 mL) at ambient temperature for 15 hours. The catalyst was filtered off 
and the filtrate was concentrated imder reduced pressure and the residue redissolved in 
pyridine (10 mL). The resulting solution was treated at 0°C with ethanesulfonyl chloride 
(0.5 mL, 5 mmol) dropwise. The mixture was allowed to warm to ambient temperature. 
After 8 hours, the mixture was concentrated under reduced pressure and the residue 
purified by column chromatography (silica gel, 1:1 hexanerethyl acetate) to provide 670 
mg (56%) of the title compound. 
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NMR (300 MHz, DMSO-dg) 5 1 .28 (t + m, 9 H), 1 .70 (m, 8 H), 2.00 (m, 2 H), 2.34 (m, 
1 H), 3. 1 0 (q, J = 7 Hz, 2 H), 4.05 (t, J = 7 Hz, 1 H), 6.76 (s, 1 H), 6.96 (d, J « 1.5 
H), 7.04 (s, 1 H), 8.10 (d, J = 1.5 Hz, 1 H), 8.85 (s, 1 H); 
MS ( APCI+) m/z 495 (M+H)^ 
5 MS (APCI-) m/z 493 (M-H); 529 (M+Cl)". 

Example 101 G 

N-r3-^vclohe xvI-5-(lH-imidazol-4-vlV5.6.7.8-tetrahvdro-l- 
naphtfaale nYllftthflnft sulfoDamide 
10 The product from Example lOlF (670 mg, 1.36 mmol) and 1 N HCl (5 mL) in 

tetrahydrofuran (10 mL) were refluxed for 2 hours. The mixture was allowed to cool to 
ambient temperature and the volume concentrated under reduced pressure. Solid sodium 
bicarbonate was added to the mixture to provide a solid. The solid was filtered, dried 
under reduced pressure and purified on a silica gel column (12:1 
15 dichloromethanermethanol) to provide the title compound (365 mg). 
mp207-209**C; 

»H NMR (300 MHz, DMSO-d^) 5 1.26 (m, 8 H), 1.70 (m, 7 H), 1.93 (m, 2 H), 2.33 (m, 1 
H), 2.72 (m, 2 H), 3.10 (q, J = 7 Hz, 2 H). 4.03 (m. 1 H). 6.5 (s, 1 H), 6.75 (s, 1 H), 6.95 (s, 
IH), 7.53 (s, 1 H), 8.80 (s, 1 H); 
20 MS (APCI+) m/z 388 (M+H)""; 

MS (APCI-) m/z 386 (M-H)'. 422 (M+Cl)'. 

Example 102 

N-rS-flH-imidazol-4-vlV2-metfav l-5.6.7.8-tetrahYdro-l-naDhthdenvnethanes^^^ 



25 
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Example 102 A 
4-C3-methvlphenvn-4-oxo-2-butenoicacid 
3-MethyIacetophenone (2.8 mL, 20 mmol), glyoxylic acid hydrate (2.76 g, 30 
mmol) and 2N potassium hydroxide solution (17 mL) in methanol (30 mL) were stirred at 
ambient temperature for 12 hours and concentrated under reduced pressure. The aqueous 
residue was adjusted to pH 3 with the addition of citric acid and then extracted with ethyl 
acetate. The ethyl acetate layer was dried (MgS04), filtered and concentrated under 
reduced pressure to provide the title compound which was used immediately in the next 
step. 

Example 102B 
methvl 4-(3-methvlphenvlV4-oxo-2-butenoate 
The product from Example 102A in DMF (35 mL) was treated with sodium 
bicarbonate (4.2 g, 50 mmol) and methyl iodide (3 mL). After stirring for 24 hours, the 
mixture was diluted with water and extracted with ethyl acetate. The ethyl acetate layer 
was washed with water, brine, dried (MgSO^), filtered and concentrated under reduced 
pressure. The residue was purified by colunm chromatography (silica gel, 3:1 
hexanerethyl acetate) to provide the title compound (1 .2 g). 

»H NMR (300 MHz, DMSO-d^ 5 2.41 (s, 3 H), 3.80 (s, 3 H), 6.74 (d, J = 15 Hz^ 1 H), 
7.50 (m, 2 H), 7.84 (m, 2 H), 7.96 (d, J = 15 Hz, 1 H); 
MS (APCI+) m/z 205 (M+H)\ 

Example 102C 
4-(3-methvlphenvDbutanoic acid 
The product fiona Example 102B (1 .2 g, -6 mmol) in methanol (12 mL) was 
treated with concentrated HCl (2 drops) and 20% ?d(pE)JC (121 mg). The mixture was 
hydrogenated under 60 psi pressure for 4 hours. The catalyst was filtered off and the 
filtrate was concentrated under reduced pressure to provide ahnost pure (1.1 g, 95%) 
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saturated ester. The ester was dissolved in methanol and treated with IM sodium 
hydroxide solution (10 mL). After stirring at ambient temperature for 6 hours, the mixture 
was acidified with concentrated HCl and extracted with dithyl ether. The ether layer was 
washed with brine, dried (MgS04), filtered and concentrated to provide (1 g, '-100%) the 
title compound. 

NMR (300 MHz, DMSO-dg) 5 1 .77 (quintet, J = 7 Hz, 2 H). 2.20 (t, J = 7 Hz. 2 H), 
2.30 (s, 3 H), 2.53 (m, 2 H), 7.00 (m, 3 H), 7.17 (m, 1 H); 
MS (DCLTMHj) m/z 196 (M + NH^)* 

Example 102D 
6-methvl-3.4-dihvdro-lf2HVnaphthalenone 
The product fi-om Example 102C (976 mg, 5.47 mmol) in dichloromethane (100 
mL) under a nitrogen atmosphere was treated with boron trifluoride diethyl etherate (1.86 
mL, 15 mmol) and trifluoroacetic anhydride (2.12 mL, 1 5 mmol). After stirring at 
ambient temperature for 12 hours, &e mixture was concentrated and the residue was 
purified usmg column chromatography (silica gel, 3:2 hexane:ether) to provide (860 mg, 
98%) the title compoimd. 

^H NMR (300 MHz. CDCI3) 5 2.13 (quintet. J = 7 Hz, 2 H). 2.38 (s, 3 H), 2.63 (t, J = 7 Hz, 
2 H), 2.92 (t, J-7 Hz, 2 H), 7.07 (m, 1 H), 7.12 (m, 1 H). 7.94 (d, J = 9 Hz. 1 H); 
MS (DCI/NHj) m/z 161 (M+H)*, 178 (M + NH,)*. 

Example 102E 
6-methvI-5-nitro-3.4-dihvdro-lf2H)-naphthalenone 
The product icom Example 102D was processed as described in Example lOlD. 
The residue was purified by column chromatography (silica gel, 6.5:3.5 hexane:ethyl 
acetate) to provide (360 mg, 33%) the title compound. 

'H NMR (300 MHz, CDCy 5 2.06(quintet, J - 7 Hz, 2 H). 2.35 (s, 3 H), 2.65 (t, J = 7 Hz. 
2H),2.82(t,J = 7Hz,2H). 7.5 (d, J = 9Hz, 1 H), 8.00 (d, J = 9 Hz, 1 H). 
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Exam ple 102F 

N^N.dimethY^-4-<'6>methYl-^-pitro-3>4- dihvdrQ-l-naphthal^^ 
1 •H-imidazole-l-sulfonamide 
The product from Example 102E (360mg, L7mmoI) and 4-iodo-NJ^-dimethyHH- 
imidazole-l-sulfonamide (0.90 g. 3 mmol), prepared as described in (R.M. Turner, J. Org. 
Chem. (1991) 56, 5739-5740), were processed as described in Example lOlE to provide 
(175mg) the title compound. 

Example 102G 

N.f^.rm-imida7n1-4-vlV2^methv ^ ^fi7,R4etiahvdro-1-naphlM^ 

The product from Example 102F in methanol (5 mL) was treated with 10% Pd/C 
under ahydrogen atmosphere (60 psi) at ambient temperature for 33 hours. The catalyst 
was removed by filtration and the filtrate was concentrated under reduced pressure. The 
residue was dissolved in dichloromethane (4ml) and pyridme (0.08 mL), cooled to O^'C, 
and treated with ethanesulfonyl chloride (0.5 mL, 5 mmol) dropwise. After stirring at 
ambient temperature for 18 hours, the mixture was concentrated under reduced pressure. 
The residue was treated with IN HCl (3 mL) and 1,4-dioxane (5 mL) and lefluxed for 2 
hours. The volume was reduced under reduced pressure and the remaining aqueous 
solution was neutralized with soUd sodium bicarbonate and extracted with ethyl acetate. 
Tho ethyl acetate layer was dried (MgSO^), filtered, concentrated under reduced pressure, 
and the residue purified on silica gel column (12:1 dichloromethaneimethanol) to provide 
(20 mg) the title compound, 
mp 196-199''C; 

NMR (300 MHz, DMSO-dg) 5 1 .47 (m, 3 H), 1 .80 (m, 2 H), 2.01 (m, 2 H), 2.23 (m, 1 
H), 2.38 (s, 3 H), 2.45 (m. 2H), 3.25 (q, J = 7 Hz, 2 H), 4.12 (t, J= 7.5Hz, 2 H). 6.85 (d, J - 
9Hz, 1 H), 7.00 (d. J = 9Hz, 1 H), 7.59 (s, IH); 
MS (APCI+) m/z 320 (M+H)*. 
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Example 103 

N-fS-bromo-3-(lH-imfda74-)l-4-vlmeth vlV2-methvlp he nvl1eft 

Examp le 103A 
5-bromo- 2-methvl-3-ni trnhfin7j^1HfihYHp 
2-Metiiyl-3.mtro benzyl alcohol (3.58g, 21.6 mmol), prepared as described in 
(C3allagher, J. Med. Chem. 28, (1985) 1533-1536) in chloroform (75ml) was treated with 
manganese (TV) oxide (1.86g, 216mmol). After 18 hours at reflux, The mixture was 
allowed to cool to ambient temperature, filtered through a bed of cehte, and concentrated 
under reduced pressure to provide 2-methyl-3-nitroben2aldehyde (275g, 77%). The 
crude aldehyde was dissolved in trifluoroacetic acid (25 mL) and treated with sulfuric acid 
(7 mL) and N-bromosuccinimide (4.4g, 24.8nmiol) portionwise. After stirring at 40 °C for 
48 hours, the mixture was poured into ice water and the resultant solid was filtered and 
dried under reduced pressure to provide (3.48 g, 87%) the title compound. 

NMR (300 MHz, DMSO-dJ S 2,60 (s, 3 H), 8.25 (d, J - 3Hz, 1 H), 8.42 (d, J = 3Hz, 1 
H), 10.25 (s,lH). 



Example 1Q3B 
4-ff5>bromQ-2~methy] -3>nitrop hen ynnivdrQyv^mfttfivl]. 
NJNT-dimethvl- 1 H-imiHa yole-l -.sulfQnaTniHft 
The product fix)m Example 103A and 4-iodo-N,N-dimethyHH-unidazole-l- 
sulfonamide (0.90 g, 3 mmol), prepared as described in (R.M. Tumer. J. Org. Chem. 
(1991) 56, 5739-5740), were processed as descaribed in Example lA except that after 
treatment with ammonium chloride solution the product was collected by filtration and 
dried under reduced pressure to provide (5.36 g, 90%) the title compound. 
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Example 103C 

4-fS-hrnmQ-2-methvl»3-mtrobenzvlVNJ^>-dimetfav 1-lH4midazo}ft-1^ 
The product fiom Example 103B was processed as described in Example 96C 
except that the crude product was kept under high vacuum instead of being 
chromatographed on silica gel to provide (4.21 g) crude product 
MS (APCI+) m/z 404 (M+H) 
MS(APCI-)438(M+C1)-. 

Example 103D 

d-f^-flTniTin-5-bTomo-2-metfavlbenzvlVN.N-dimethv l-lH-imida2ole4-^^^^ 

The product from Example 1 03C (1 .2 g, 3 mmol) was processed as described in 
Example 96D except that after the reaction mixture was filtered toough celite, the filtrate 
was concentrated and directly chromatographed on silica gel to provide 735mg (66.8%) of 
title compound. 

'H NMR (300 MHz, DMSO-d^) 5 1,94 (s, 3 H), 2.78 (s, 6 H), 3.73 (s, 2 H), 5.19 (s, 2 H), 
6.53 (d, J = 3Hz, 1 H), 6.69 (d, J = 3Hz, 1 H), 7.21 (d, J = 1 .SHz, 1 H), 8.05 (d, J = 1 .SHz, 
1 H); MS (APCI+) m/z 374 (M+H)*; 
MS(APCr)408(M+Cl)-. 

Example 103E 

N-[5-bromo-3-(lH-imidazol-4-vlmethvn>2-methvlT>henvnethanes ulfonamLide 
The product fi-om Example 103D and ethanesulfonyl chloride were processed as 

described in Example 102G to provide 435mg (61.5%) of the title compound. 

mp202-204"C; 
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NMR (300 MHz, DMSO-d^) 5 136 (t, J = 9Hz. 3H), 2.25 (s, 3 H), 3.1 (q, J = 9Hz, 2H), 
3.93 (s, 2 H), 6.53 (d, J = 0.9 Hz, 1 H), 7.2 (d, J = 3 Hz, 1 H), 7.42 (d, J « 3 Hz. 1 H). 7.6 
(d,J = 0.9Hz,lH); 
MS (APCI+) m/z 359 (M+H)^; 
MS (APCr) m/z 357 (M-H)^ 393 (M+Ci)". 

Example 104 

N-r2"Chloro~5-( 1 H-iT nHa7i^1-4> Ylmethvl>phenvl1etfaanesulfonamide 
The title compoxind was prepared according to the method of Example 21, 
substituting 4-chloro-5-mtrobenzaldehyde for 3-mtrobenzaldehyde in Example 21 A and 
ethanesulfonyl chloride in place of methanesulfonyl chloride in Example 21D. 

mp 159-160°C; 

^H NMR (300 MHz, DMSO-d,) 81.25(t, J = 9 Hz, 3H), 3.10 (q, 2H), 3.83 (s, 2H), 6.79 (s, 
IH), 7.10(dd, J=1.5Hz, 9HzlH).7.11 (d, J-1.5Hz. IH), 7.40 (d, J=1.5Hz. IH), 7.53 (s, 
1H),9.35 (bs,lH); 
MS PCI/NH3) m/z 300 (M+H)*. 

Example 105 

N-r4-chloro -3->aH-imidazol-4-vlmethvnDhenvl1ethanesulfonamide 
The title compound was prepared according to the method of Example 21, 
substitutmg 2-chloro-5-mtrobenzaldehyde for S-nitrobenzaldehyde in Example 21A and 
ethanesulfonyl chloride in place of methanesulfonyl chloride in Example 21D. 
»HNMR (300 MHz, DMSO-d^) 5 1.23 (t, J = 9 Hz. 3H), 3.45 (q. 2H), 3.95 (s. 6.49 
(dd, J =1.5Hz, 9Hz, IH), 7.59 (m, IH). 6.83 (s, IH), 7.12 (d, J =9Hz. IH). 7.58 (s, IH); 
MS (DCI-NH3) m/z 300 (M+H)*. 



Example 106 

N-r2-chloro-3-riH-imid azol-4~vlmethvnphenvl]ethanesulfonamide 
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Example 106A 
2-c1ilorQ-3-nitr nVien7a1dehvde 
A solution of of 2-chloro-3-mtrobenzoic acid (2.17 g, 12.0 mmol) in 
tetrahydrofuran (7.5 mL) and diethyl ether (7.5 mL) under nitiogwi was heated to reflux, 
treated dropwise with of borane-methyl sulfide complex (0.95 g, 12 mmol), refluxed for 1 
hour, cooled to ambient temperature and concentrated under reduced pressure to an oUy 
residue. The residue was dissolved in dichloromethane (5 mL) and added to a rapidly 
stirred suspension of pyridinium chlorochromate (3.5 g, 16.5 mmol) in dichloromethane 
(20 ml) at ambient temperature. This mixture was refluxed for 2 hours, cooled to ambient 
temperature, filtered through celite and concentrated. The residue was purified by 
chromatography on silica gel elutuig with 9:1 dichloromethane:ethyl acetate to provide 
1 .56 g of the title compound. 

Example 106B 

N-r2-chloro-3-nH-imidazol-4-v1methvnph finyI]etfianesuIfonamide 
The title compound was prepared according to the method of Example 21, 
substituting the product fiom Example 106A for 3-nitrobenzaldehyde in Example 21 A and 
ethanesulfonyl chloride in place of methanesulfonyl chloride in Example 21D. 
mp 182.184°C; 

»H NMR (300 MHz, DMSO-dJ 6 1 .26(t, J = 9 Hz, 3H), 3. 13 (q. 2H), 3.94 (s, 2H), 6.73 (s, 
IH), 7.13 (dd, J =1.5Hz, 9Hz IH), 7.23 (t, J =9Hz, IH), 7.33 (dd. J =1.5Hz, 9Hz IH), 7.52 
(s, IH) 9.45 (bs, IH); 
MS (DCI/NH3) m/z 300 (M+H)*. 



F.yam ple 107 

K.f3.^1H-hmda2oM-vhnethv1Vt-metfavlDh ''"yn^th»nPcni1fnnflmide 
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Example 1Q7A 
2-metfavl-5 *mtrohen7^1 dehvde 
The title compound was prepared according to the method described in Example 
106A substituting 2-methyI.5-mtrobenzoic add for 2-chloro-3-mtiobenzDic acid. 

ExampJe I07B 

N43-riH-imida2X)l-4-v]meth vlV4-methv1p henvl1ethaTie<;ii1fnnarTiiMp 
The title compound was prepared accordmg to the method of Example 21, 
substituting Ihe product from Example I07A for S-nitrobenzaldehyde in Example 21 A and 
ethanesulfonyl chloride in place of methanesulfonyl chloride in Example 21D. 

mp 194-196'^C; 

NMR (300 MHz, DMSO-d,) 5 hl6(t, J = 9 Hz, 3H), 2.1 1 (s, 3H), 2.99 (q. 2H), 3.78 (s, 
2H), 6.73 (s, IH), 6.98 (m, 2H), 7.08 (m, 2H), 7.52 (s, IH), 9.53 (bs, IH); 
MS (DCI/NH3) m/z 280 (M+H)*. 

Example 108 

>H2-cMoro-3-flH-iinida7^l-4 -vhnethvnp henvl1methanejni1fnnflTnMA 
The title compound was prepared according to the method of Example 21, 
substituting the product from Example 106A for 3-nitrobenzaldehyde in Example 21A. 
mp 194-196°C; 

'H NMR (300 MHz, DMSO-dJ 5 3.03(s, 3H), 3.95 (s, 2H), 6.76 (s, IH), 7.14 (dd, J =3Hz, 
9Hz IH), 7.24(t, J =9Hz. IH). 7,33 (dd, J =1.5H2, 9Hz IH), 7,53 (m, IH) 9.45 (bs, IH); 
MS (DCI/NH3) ni/z 286 (M+H)*. 
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Example 109 

N42-fluQro-5-f1H-umdazol-4>vlmethvlVhenvl1etha nesulf^^ 
The title compound was prepared according to the method of example Example 
106 substituting 4-fluoro-3-nitrobenzoic acid for 2-chloro-3-mtrobenzoic acid in Example 
106A. 

mp 122-123°C; 

NMR (300 MHz, DMSO-d^) 6 1.23(t, J = 9 Hz, 3H), 3.08 (q, 2H), 3.81 (s, 2H), 6.79 (s, 
IH), 7.08 (m, IH), 7.16 (m, IH), 7.24 (dd, J =3Hz, 9Hz, IH), 7.55 (s, IH), 9.51 (bs, IH); 
MS (DCI/NHj) m/z 284 (M+H)*. 

Example 110 

N-f3-bromo-5-aH-imidazoM-vhnethvnphenvnetha nesuIfonamide 
The title compound was prepared according to the method of Example 21 , 
substituting 5-bromo-3-nitrobenzaldehyde for 3-nitroben2aldehyde in Example 21 A and 
ethanesulfonyl chloride in place of methanesulfonyl chloride in Example 21D. 
mp 194-196*»C; 

»HNMR(300MHz,DMSO-d^51.18(t,J=9Hz,3H), 3.13 (q, 2H), 3.81 (s,2H).6.81 (s, 
IH), 7.08 (m. IH), 7.12 (t. J = IHz, IH), 7.20 (t, J =lHz, IH), 7.54 (s, IH), 9.96 (bs, IH), 
11.86(bs,lH); 

MS (DCI/NHj) m/z 346 (M+H)* 

Example 111 

N'-f5-nH--imidazoI-4-vlV5.6.7.8-tetrahvdro-l-naphthalenvim N-dimethvlsulfam 
The product from Example 12C and dhnethylsulfamoyl chloride were processed as 
described m Example 12D to provide the title compound. 
mp208-210X; 
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»H NMR (300 MHz, DMSO-de) 6 1 .85(m, 4H), 2.75 (s, 6H), 2.8 1 (m, 2H), 4.05 (t, J = 
9Hz, IH), 6.53 (s, IH), 6.84 (d, J = 9Hz, IH), 7.03(t. J =9Hz, IH), 7. 15(d, J =9Hz. IH), 
7.54 (s,lH), 8.86 (bs. IH); 
MS (DCI/NH3) m/z 321 (M+H)*. 

Example 112 

KP-f^-fl H-iTniHa7 ol-4-vn-5.6.7.8>tetrahvdro>l -naphthalenvJI-N J^-dioropvlurea 

Example 112A 
tert-butvl 4-^5- rfahenoxvcar hnnYl)aTniTi oM^.3.4- 
tetrahydro-l-naDhtfaalenvl)>lH-imtdazole-l-carboxvlate 
A mixture of the polymer supported diisopropylamine (2 eq) in dichloromethane 
(25 mL) was treated with phenyl chloroformate (1 .5 mL, 1 1 .97 mmol), mixed sufficiently, 
treated with the product fiom Example 12C (2,50 g, 8.0 mmoJ), shaken at ambient 
temperature overnight, treated with polymer bound tris(2-aminoethyl)amine (5 eq) and 
shaken for 2 hours. The resin was filtered and washed with dichloromethane (2 x 25 mL). 
The combined filtrates were concentrated and purified by chromatography on silica gel 
eluting with ethyl acetateihexane (1:1) to provide 2.79 g (81%) of the title compound. 

Example 1 12B 

N'>r5-riH'imida2ol -4-vlV5.6.7.8-tetrahvdro-l«naphthaIenvll-N.N'dipropvlurea 
A solution of dipiopylamine (12.8 mg. 0. 13 mmol) in methyl sulfoxide (0.3 mL) 
was treated witii the product from Example 1 12A in methyl sulfoxide (0.55 mL), shaken 
for 1 6 hours, concentrated to dryness under reduced pressure, treated with 30% 
trifluoroacetic acid in dich]oromethane(1.5 mL), shaken for 16 hours and concentrated 
under reduced pressure. The residue was purified by reverse phase preparative HPLC to 
provide 0.054 g (100%) of the title compound. 
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NMR {500MHz, DMSO^) 5 0.87 (t, J = 7.3 Hz, 6H), 1 .55 (m, 4H), 1.74 (m, 2H), 1.98 
(m, 2H), 2.67 (m, 2H), 3.24 (t, J - 7.7 Hz, 4H), 4.31 (t, J = 6.4 Hz, IH), 6.71 (d, J = 7.7 
Hz, IH), 7.06 (t, J = 7.9 Hz. IH), 7.14 (d, J - 7.7 Hz, IH), 7.19 (s, IH). 7.58 (s, IH), 9.02 
(d, J = 1.4 Hz, IH), 14.26 (bs, IH). 
MS (ESI+) m/z 341 (M+H)*. 

Example 113 

N-cvclohexvl~N-ethvl-N^-r5-aH4midazoU-vlV5.6J.8-tetrahvdro- Unap^^ 

The product from Example 112A and N-cyclohexyl-N-ethylamine were processed 
as described in Example 1 12B to provide the title compound (17.3 mg, 31% yield). 
»H NMR (500MHz, DMSO-dJ 5 1.04 (t, J = 7.0 Hz, 3H), 1.21 (m, 2H), 1.37 (m, 2H), 1.54 
(m, 4H), 1.66 (m, 4H), 1.89 (m, 2H), 2.58 (m, 2H), 3.2 (q, J = 7.2 Hz, 2H), 3.85 (m, 2H)), 
4.22 (t, J = 6.4 Hz, IH), 6.62 (d, J = 7.6 Hz, IH), 6.97 (t, J = 7.85 Hz, IH), 7.61 (d, J = 7.2 
Hz, IH), 7.11 (d, J = 0.9 Hz, IH). 7.50 (s, IH), 8.95 (d. J = 1.7 Hz, IH), 14,10 (bs. 0.5H), 
14.31(bs, 0.5H). 
MS (ESI+) m/z 367 (M+H)\ 

Example 1 14 

N-r5-flH-imida2ol-4-vlV5-6.7.8-tetrahv dro.l>Daphthalenvll-l-piperidinecarboxa^^ 
The product from Example 1 12A and piperidine were processed as described in 
Example 112B to provide the title compound (20.7 mg, 41% yield). 
'H NMR (500MHz, DMSO-dg) 5 1.50 (m, 4H), 1.59 (m, 2H), 1.74(m, 2H), 1.98 (m, 2H), 
2.66 (t, J = 6.6 Hz, 2H), 3.41 (t, J = 5.3 Hz, 4H), 4.31 (t, J - 6.6 Hz, IH), 6.7 (d, J = 7.6 
Hz, IH), 7.06 (t, J = 7.65 Hz, IH), 7.1 1 (m, IH). 7.23 (d, J = 1 .3 Hz. IH). 7.91(s. IH), 9.04 
(d, J = 1 .7 Hz, IH), 14.16 (bs, 0.5H), 14.39(bs. 0.5H). 
MS (ESI+) m/z 325 (M+H)*. 
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Example 115 
N-r5-(lH-imidazol-4-vlV5.6.7.8- 
tetrahvdro- l-naphthalenv l]-:?-S-Himftt hvl-l-Diperidmec^ 
The product torn Example 1 12A and 3,5-dimethylpiperidme were processed as 
described in Example 1 12B to provide the title compound (47.6 mg, 88% yield). 

NMR (500MHz, DMSO A) 5 0.74 (m, 0.5H), 0.86 (d, J = 6.6 Hz, 4H), 0.92 (d, J = 7.0 
Hz, 2H), 1.41 (m, 0.5H), 1.55(m, IH), 1.78 (m, 3H), 1.99 (m, 2H), 2.25 (t, J= 12.1 Hz, 
IH), 2.67 (m, 2H), 3.12 (m, IH), 3.47 (m, 1.5H), 4.05 (m, 1.5H), 4.32 (t, J = 6.2 Hz, IH), 
6.71 (d. J = 7.3 Hz, IH), 7.06 (t, J = 7.70 Hz. IH), 7.09(m. IH), 7.21 (bs, IH), 7.79(s, 
0.3H), 7.92(s, 0.7H), 9.0 (s, IH), 14.22 (bs, IH). 
MS (ESI+) m/z 353 (M+H)*. 

Example 116 

N'-r5-(lH-imidazol-4-vlV 5.6.7.8-tetrahvdro-l-naphthalenvll-N.N-bis(2-methoxvethvl^ 

The product from Example 1 12A and bis(2-methoxyethyl)amine were processed as 
described m Example 1 12B to provide the title compound (56.7 mg, 100% yield). 
»HNMR (500MHz, DMSO-d^) 5 1.78 (m, 2H), 1.97 (m, 2H), 2.59 (m, 2H), 3.32 (s, 6H), 
3.52 (m, 8H), 4.31 (t, J = 6.2 Hz, IH), 6.61 (d, J = 7.3 Hz, IH), 7.04 (t, J = 7.9 Hz, IH), 
7.23 (s, IH), 7.39 (d, J - 8.1 Hz, IH), 7.83 (s, IH), 9.00 (s, IH), 14.20 (bs, IH). 
MS (ESI+) m/z 373 (M+H)*. 

Kyamp^e 117 

N-f5-YlH-imida2ol-4-vlV5.6.7.8-teti^vd ro-l-naphthalenvn-4-»morpholi^ 

The product from Example 1 12A and moipholine were processed as described in 
Example 1 12B to provide the title compound (47.9 mg, 94% yield). 
'HNMR (500MHz, DMSO-d,) 6 1.75 (m, 2H), 1.98 (m, 2H), 2.67 (t, J = 6.4 Hz, 2H), 3.41 
(t, J = 4.8 Hz, 4H), 3.62 (t, J = 4.8 Hz, 4H), 4.32 (t, J = 6.5 Hz, IH), 6.72 (d, J = 7.7 Hz, 
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IH), 7.07 (t, J = 7.9 Hz, IH), 7.14 (d, J - 7.4 Hz, IH), 7.22 (d, J = 0.7 Hz, IH). 7.99 (s, 
IH), 9.02 (d, J = 1.4 Hz, IH), 14.28 (bs, IH). 
MS (ESI+) m/z 327 (M+H)*. 

Example 118 

N-ethvl-N*-f-S-<^lH-imida7:o1-4>vlV5.6.7.8-tetrahvdro- l-naDhtfaalenvl1^ 

The product from Example 1 12A and N-ethyl-N-isopropylamine were processed as 
described in Example 112B to provide the title compound (34.5 mg, 68% yield). 
'H NMR (500MHz, DMSO-d^) 5 1.14 (d, J = 6.5 Hz. 6H), 1.08 (m, 3H), 1.75 (m, 2H), 
1.98 (m, 2H), 2.68 (m, 2H), 3.27 (m, 2H), 4.34 (m, 2H), 6.70 (d, J = 7.6 Hz, IH), 7.06 (t, J 
= 7.7 Hz, IH), 7.17 (d, J = 7.6 Hz, IH), 7.20 (s, IH), 7.52 (s, IH), 9.01 (d, J = l.lHz, IH), 
U2l (bs, IH). 
MS (ESI+) m/z 327 (M+H)*. 

Example 119 

methvl 5-ri H>imida2ol-4-vlV5.6.7.8-tetrahvdro-l -naphth alenvlcarbamate 
Polymer supported diisopropylamine (2 equivalents) was treated with 
dichloromethane (0.75 mL) and methyl chloroformate (25.3 mg, 0.27 mmol, 1 equivalent), 
mixed well, treated with a solution of the product from Example 12C in dichloromethane 
(1 mL), shaken for 16 hours, treated with polymer bound tris(2-aminoethyl)amine (5 
equivalents) and shaken for 2 hours. The resin was removed by filtration and was washed 
with dichloromethane (2 x, 1 mL). The combined filtrates were concentrated under 
reduced pressure to dryness, treated with 30% trifluoroacetic acid in dichloromethane (1.5 
mL), shaken for 16 hours and concentrated under reduced pressure. The residue was 
purified using reverse phase preparative HPLC to provide the title compound (47.4 mg, 
69% yield). 
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NMR (500MHz. DMSO-d«) 6 1.75 (m, 2H), L97 (m, 2H), 2.69 (t, J = 6.4 Hz, 2H), 3.65 
(s,3H),4.31 (t, J= 6.6 Ife, IH), 6.71 (d,J=7.7Hz, IH), 7.10 ft J =7.9 Hz, IH), 7.27 (m, 
2H), 8.79 (s, IH). 8.97 (s, IH), 14.20 (bs, IH). 
MS (ESI+) m/z 272 (M+H)*. 

Example 120 

ethyl 5-riH-i mida2ol-4-vIV5.6.7.8-tetrahvdro-l-naphthalenvlcarfaamafe 
The product from Example 12C and ethyl chloroformate were processed as 
described in Example 1 19 to provide the title compound (54.3 mg, 76% yield). 
*H NMR (500MHz, DMSO-d^) 5 1,24 (t, J = 7.0 Hz, 3H), 1.75 (m, 2H). 1.96 (m, 2H), 2.69 
(t, J = 6.4 Hz, 2H), 4.10 (q, J = 7.1 Hz, 2H). 4.31 (t, J - 6,6 Hz, IH), 6.71 (d, J = 7.6 Hz, 
IH), 7.09 (t, J - 7.9 Hz, IH), 7.26 (d, J = 1.1 Hz. IH). 7,28 (s, IH), 8.75 (s. IH). 8,97 (s, 
IH), 14.20 (bs, IH). 
MS (ESI+) mJz 286 (M+H)^ 

Example 121 

2,2,2-trichloroethvl5-/lH--imidazol-4..vlV 5.6.7.8-tetiahvdro-l-naDhA^ 

The product from Example 12C and 2A2-trichloroethyI chloroformate were 
processed as described in Example 1 19 to provide the title compound (81.0 mg, 90% 

yield). 

^H NMR (500MHz, DMSO-dJ 6 1.76 (m. 2H). 1 .97 (m, 2H), 2.73 (t, J - 6.6 Hz, 2H), 4.31 
(t, J = 6.6 Hz. IH). 4.92 (s, 2H), 6.79 (d, J = 7.7 Hz, IH), 7.12 (t, J = 7.9 Hz. IH). 7.21 (m, 
2H), 8.86 (s, IH), 9.36 (s, IH), 14.10 (bs, IH). 
MS (ESI+) m/z 388 (M+H)^ 
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Example 122 

2.2.2.trich]orQ -lJ-dimethvlethvl5-riH-iimda2X>M^^^ 
5.6.7.8-tetrahvdro- l-naT3hthalenvlcarbamate 
The product &om Example 12C and 2,2,2-trichloro-l,l-dimethylethyl 
chloroformate were processed as described in Example 1 19 to provide the title compound 
(8Llmg, 86% yield). 

•H NMR (500MHz, DMSO-d^) 5 1 .75 (m, 2H), 1 .889 (s, 3H), 1 .893 (s, 3H), 1 .96 (m, 2H), 
2.71 (t, J = 6.45 Hz, 2H), 4.31 (t, J = 6.55 Hz, IH). 6.78 (d, J = 7.7 Hz, IH), 7.10 (t, J - 7.7 
Hz, IH). 7.18 (m, 2H), 8.95 (m. 2H), 14.20 (bs, IH). 
MS (ESI+) m/z 416 (M+H)*- 

Example 123 
n S.2R.5SV2-isopropvl-5-methvlcvclohexvl 5- 
n H-imidazol'4-vlV5.6.7. 8>tetrahvdro- 1 -naphthalenvlcarbamate 
The product fiom Example 12C and (+) menthyl chloroformate were processed as 
described in Example 119 to provide the title compound (59.9 mg, 66% yield). 
»H NMR (500MHz, DMSO-d^) 5 0.78 (d, J - 6.6 Hz, 3H), 0.91 (m, 7H), 1 .04 (m. 2H), 
1.37 (m, IH), 1.47 (m, IH), 1.70 (m, 4H), 1.96 (m, 4H), 2.67 (m, 2H), 4.31 (m, IH), 4.54 
(m, IH), 6.71 (d, J = 7.6 Hz, IH), 7.09 (t, J = 7.65 Hz, IH), 7.26 (m, 2H), 8.72 (d, J = 0.7 
Hz, IH), 8.99 (s, IH), 14.20 (bs, IH). 
MS (ESI+) m/z 396 (M+H)*. 

Example 124 

4-methvlphenYl 5-(? w,iniiHaTn M-vlV5.6.7.8-tetrahvdro-l-Daphthalenvlcarbamate 
The product fiom Example 12C and p-tolyl chlorofonnate were processed as 
described in Example 1 19 to provide the title compound. (5.3 mg, 30% yield). 
»H NMR (500MHz, DMSO-d^) 5 1 .73 (m, 2H), 1 .91 (m, 2H), 2.24 (s, 3H), 2.72 (t, J = 6.66 
Hz, 2H), 4.31 (t, J = 6.55 Hz, IH), 6.70 (d, J = 7.6 Hz, IH), 7.01 (d, J = 8.4 Hz, 2H), 7.06 
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(t, J = 7.9 Hz, IH), 7.14 (d. J = 8.4 Hz, 2H), 7.19 (s, IH), 7.26 (d. J = 7.7 Hz, IH), 8.87 (s, 
IH). 9.28 (d, J= 1.1 Hz, IH), 14.20 (bs, IH). 
MS (ESI+) m/z 348 (M+H)\ 

Example 125 
methvl 3-(lH-iinidazoM-vlmethvDphenvlcarbamate 
Polymer siipported diiospropylamine (2 equivalents) was treated with 
dichloromethane (0.75 mL) and methyl chlorofonnate (25.3 mg, 0.27 mmol, 1 equivalent), 
mixed well, treated with die product fiom Example 21C (75 mg, 0.27 mmol) in 
dichloromethane (1 mL), shaken for 16 hours, treated with polymer bound tris(2- 
aminoethyl)amiiie (5 equivalents) and shaken for 2 hours. The resin was removed by 
filtration and washed with dichloromethane (2 x, 1 mL). The combined filtrates were 
concentrated under reduced pressure to dryness, treated with 1,4-dioxane (0.75 mL) and 
4M hydrochloric acid in 1,4-dioxane (0.75 mL), shaken at 75°C for 16 hours, cooled and 
concentrated to dryness. The crude material was purified using reverse phase preparative 
HPLC to provide the title compound (12.2 mg, 20% yield). 

^H NMR (500MHz, DMSO-d^) 5 3.65 (s, 3H), 3.99 (s, 2H), 6.88 (d, J = 7.9 Hz, IH), 7.24 
(t, J = 7.7 Hz, IH), 7.30 (m, IH), 7.36 (s, IH), 7.42 (d, J = 1 .1 Hz, IH), 8.93(d, J = 1 .5 Hz, 
IH), 9.61(8, IH), 14.20 (bs, IH). 
MS (ESI+) m/z 232 (M+H)^ 

Example 126 

2.2.2-trichloroethvl 3-( l H~iTmMa yjol-4-vlmetbvnphsTiy1carhamate 
The product fi:om Example 21 C and 2A2-trichloroethyl chlorofonnate were 
processed as described in Example 125 to provide the title compound. (69.0 mg, 84% 
yield). 
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NMR (500MHz, DMSO-d,) 5 4.01 (s, 2H), 4.93 (s, 2H), 6.95 (d, J = 7.7 Hz, IH), 7.28 
(t. J = 7.9 Hz, IH). 7.36 (m, IH), 7.43 (m, 2H), 8.95 (d, J = 1.5 Hz, IH), 10.12 (s, IH), 
14.20 (bs, IH). 
MS (ESI+) m/z 348 (M+H)\ 

Example 127 

^chloroethvl 3-flH-inudazol-4-vlniethvnDhenv Icarbamate 
The product from Example 21 C and 2-chloroethyl chlorofonnate were processed as 
described in Example 125 to provide the title compound (20.5 mg, 75% yield), 
^H NMR (500MHz, DMSO-d^) 8 3.94 (t, J = 5.15 Hz, 2H), 4.08 (s, 2H), 4.42 (t, J = 5.1 
Hz, 2H), 6.98 (d, J = 7.7 Hz, IH), 7.33 (t, J = 7.85 Hz, IH), 7.41(d, J = 8.4 Hz, IH), 7.48 
(s, IH), 7.52 (s, IH), 9.05 (m, IH), 9.87 (s, IH), 14.20 (bs, IH). 
MS (ESI+) m/z 280 (M+H)*- 

Example 128 
N>p-nH-imidazol-4-vhnethvl) phenvl1propanamide 
Propionic acid (23.8 mg, 1.5 equivalents) in dicWoromethane (4 ml) was treated 
with 1-hydroxybenzotriazole hydrate (1.7 equivalents) in a 1:1 mixture of dichloromethane 
and N, N-dimethylformamide (1 mL), N-cyclohexylcarbodiimide, N'-methyl polystyrene 
resin (2.0 eq, Kovabiochem), agitated for 20 minutes, treated with the product from 
Example 21C in dichloromethane (1 mL), shaken at ambient temperature over night, 
treated with polymer bound tris(2-aminoethyl)amine (5 equivalents) and shaken for 2 
hours. The resin was removed by filtration and washed with dichloromethane (2x1 mL). 
The combined filtrates were concentrated under reduced pressure to dryness, treated with 
1,4-dioxane (0.75 mL) and 4M hydrochloric acid in 1,4-dioxane (0.75 mL), shaken at 
75°C for 6 hours and concentrated to dryness. The crude material was purified using 
reverse phase preparative HPLC to provide the title compound (14.2 mg, 19% yield). 
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NMR (500MHz, DMSO-d^) 6 1 .06 (t, J = 7.5 Hz. 3H), 2.29 (q, J = 7.6 Hz, 2H), 4.00 (s, 
2H), 6.92 (d, J = 7.3 Hz, IH), 7.25 (1, J = 7.9 Hz, IH). 7.41 (d, J = 7.8 Hz, IH). 7.44 (s, 
IH), 7.53 (s, IH), 8.96 (s, IH), 9.80 (s, IH), 14.12 (bs, IH). 
MS (ESI+) m/z 230 (M+H)*. 

Example 129 
N^B-riH-imidazoM-vlmetfavllDhenvl lbTitanaTnide 
TTie product from Example 21C and butyric acid were processed as described in 
Example 128 to provide tbe title compound (20.5 mg, 27% yield). 
^H NMR (500MH2, DMSad,) 6 0.90 (t, J = 7.5 Hz, 3H), 1.59 (m, 2 H), 2.26 (t, J = 7.4 
Hz, 2H), 3.99 (s, 2H), 6.92 (d, J = 7.7 Hz, IH), 7.25 (t, J = 7.9 Hz, IH), 7.42 (m, 2H), 7.54 
(s, IH), 8.95 (d, J = 1.1 Hz, IH), 9.83 (s, IH), 14.12 (bs, IH). 
MS (ESI+) m/z 244 (M+H)^ 

Example 130 

2.2.2-trifluoro-N43-n H-imidazol-4-vlmethvnphenvl'| acetflTTiiHp 
The product jfrom Example 21C and trifluoroacetic acid were processed as 
described in Example 128 to provide the title compound (11.1 mg, 14% yield). 
'H NMR (500MHz, DMSO-d,) 5 4.06 (s, 2H), 7.14 (d, J = 7.9 Hz, IH), 7.38 (t, J - 7.9 Hz, 
IH), 7.46 (s, IH), 7.54 (m, 2H), 8.97(d, J = 1.2 Hz, IH), 11.23 (s, IH), 14.16 (bs, IH). 
MS (ESI+) m/z 270 (M+H)*. 



Example 131 

N-f3-fluoro-5<lH-imidazoM-YlV5.6J,84etrahvdro-l-paDhthaIen v l1ethan^^ 
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Example 131 A 

7- fluQro-3.4-dihvdro-lf2H^-naDhthalenone oxime 

A solution of 7-fluoro-3,4-diliydro-l(2H>naplithalenone (prepared as described in 
Newman, Melvin S. J. Org. Chem., 45, 2, 1980, 348-349) (2.45 g, 14.9 mmol) was treated 
withhydioxylamine hydrochloride (3.13 g, 45 mmol) and sodium acetate (3.7 g, 45 mmol) 
in water (3 mL) and heated at reflux for 24 hours. The mixture was allowed to cool to 
ambient temperature, concentrated and triturated with water. The resulting solid was 
collected by filtration and dried to provide (2.4 g, 100%) the title compound. 
MS pCI/NHj) m/z 180 (M+H)^ 

Example 13 IB 

8- fluoro- 1 3 ,4,5-tetrahvdro-2H- 1 -ben2azeDin-2-one 

A solution of polyphosphoric acid (0.5 g) in toluene (5 mL) was heated to 85^*0 
and treated with the product from Example 131A (0.18 g, 1 mmol). After 30 minutes at 
reflux, the mixture was allowed to cool to ambient temperature, diluted with water, and 
extracted with ethyl acetate. The ethyl acetate layer was dried (MgS04), filtered, and 
concentrated to provide 0.16 g (89%) of the title compound. 
MS (DCI/NH3) m/z 1 80 (M + NH4)*. 

Example 1 3 IC 
4- (2- [r ethvlsulfonvnamino]-4-fiuorophenvl ) butanoic acid 
Sodium hydride (60% dispersion) (0.72 g, 18 mmol) was washed with hexane, 
suspended m tetrahydrofiiran (10 mL), cooled to O'C, treated dropwise with a solution of 
the product from Example 131B (2.16 g, 12 mmol) in tetrahydrofiiran (40 mL). After 
stirring at O^C for 1 .5 hours, the mixture was treated with ethanesulfonyl chloride (1.93 g, 
1 5 mmol). After stirring at ambient temperature for 2.5 hours, the mixture was treated 
with water (5 mL) and IM sodium hydroxide solution (24 mL) and extracted with diethyl 
ether. The aqueous layer was acidified with IM HCl (25 mL) and extracted with 
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dichloiomethane. The dichlorometfaane Isyex was dried QAgSO^), filtered and 
concentrated to provide the title compound (2.9 g, 84%). 
MS (DCI/NH3) m/z 307 (M+NH4)*. 

Example 13 ID 

N-(3-fIuoro-'5-oxo-5.6.7,8-tetrahYdro-l>iiaphthalenvnethanesulfonamide 
The product from Example 13 IC (2.47 g, 8.5 mmol) in dichloromethane (25 mL) 
and dimethylfoimamide (0.025 mL) was treated with oxalyl chloride (2.16 g, 17 mmol) 
and stirred at ambient temperature for 24 hours. This solution was added to a 0°C 
suspension of aluminum chloride (4.53 g, 34 mmol) in dichloromethane (25 mL). The 
mixture was stirred at ambient temperature for 60 hours, treated with water (50 mL) and 
extracted with dichloromethane. The dichloromethane layer was dried (MgS04), filtered 
and concentrated. The residue was purified by chromatography on silica gel eluting with 
3:7 ethyl acetate.hexane to provide the title compound. 
MS (DCI/NH3) m/z 289 (M + NH4)^ . 

Example 131E 

tert-butvlethvlsulfonyir3-fluoro-5-oxo-5,6J.8-tetrahvdro-l-naphthalenvncarbamate 
The product from Example 1 3 ID (0,38 g, 1.4 mmol) in dichloromethane (7 mL) 
was treated with triethylamine (0.22 mL, 1 .6 mmol), 4-dimethylaminopyridine (0.012 g, 
0.1 mmol), and di-tert-butyl dicarbonate (0.33 g, 1.5 nunol). After stirring for 1.5 hours, 
the mixture was concentrated and the residue was purified by filtration through a pad of 
silica gel eluting with dichloromethane to provide the title compound. 

Example 131F 

N-r3-fluoro-5-(lH-imida2oM-vlV7.8-dihvdrO"l-naphtfaalenvl1etfaanesulfonamide 
4-Iodo-NJ>J-dimethyl-lH-iinidazole-l -sulfonamide (0.90 g, 3 mmol), prepared as 
described in (R.M. Turner, J. Org. Chem. (1991), 56, 5739-5740), in dichloromethane (10 
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mL) at 0*C under nitrogen was treated with ethyl magnesium bromide (3.0M in diethyl 
ether, 1.1 mL). After stirring for 75 minutes at ambient temperature, the mixture was 
cooled to -IC^C and treated with the product from Example 131£indichloiomethane(5 
mL), stored over night at 0**C, wanned to ambient temperature, treated with methanol and 

5 IM HCl (1 mL), washed with water, dried QdgSO^), filtered and concentrated. The 

residue was treated with methanol (10 mL) and IM HCl (10 mL), heated to reflux for 5 
hoiirs, cooled, diluted with water and washed with dichloromethane. The aqueous layer 
was neutralized with NaiCOj solution and extracted with ethyl acetate. The combined 
ethyl acetate layers were dried (MgSO^), filtered and concentrated to provide 0.29 g of the 

10 • title compound. 

MS (ESI+) m/z 322 (M+H)"-; 
MS (ESI-)m/z320(M-H)-. 

Example 131G 

15 N-f3-fluQrO''5-(lH-imida2ol-4-vlV5.6J.8-tetrahvdro-l-naphthalenvl]ethanesulfonamide 
The product firom Example 131F in ethanol was processed as described in Example 
IC to provide the tide compound. 

*HNMR (CD3OD) 5 1.36 (t, 3H). 1.74-1.82 (m, IH), 1.84-1.93 (m, IH), 2.00-2.06 (m, 
2H), 2.72-2.81 (m, 2H), 3.16 (q, 2H), 4.13 (t, IH), 6.57 (dd. IH), 6.63 (s, IH), 7.04 (dd, 
20 1H),7.59(S,1H); 

MS (APCI+) m/z 324 (M+H)*; 
MS (APCI-) m/z 322 (M-H)'; 

Anal. Calcd for CisHigFNaOjS 0.25 UJD 0.1 EtOH: C, 54.91; H, 5.79; N, 12.64. Found: C, 
54.84; H, 5.81; N, 12.65. 



25 
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Example 132 

N'[3-chIo rcvS-fm-iTni dazoI-4-vIV5.6J.8-tetrahvdro-l-naphthal^^ 

7-Chloro-3,4-dihydro-2H-n^hthalen-l-one, prepared as described in (Owton, W. 
Martin, Synth-Conunua, 21; 8/9; 1991; 981-987), was processed as described in Example 
1 3 1 except that the reaction time in Example 13 IG was 2.5 hours instead of 16 hours to 
provide the title compound, 

'HNMR (CD3OD) 5 1.37 (t, 3H), 1.73-1.83 (m, IH), 1.83-1.93 (m, IH), 1.98-2.08 (m, 
2H), 2.75-2.85 (m, 2H), 3.16 (q, 2H), 4.13 (t, IH). 6.64 (s, IH), 6.85 (d, IH), 7.27 (d, IH), 
7.63 (s, IH); 

MS (APCI+) m/z 340 (M+H)*; 
MS (APCI-) m/z 338 (M-H)'; 

Anal. Calcd for Cj5H,8ClN302S 0.3 H^O 0.2 EtOH: C, 52.18; H, 5.63; N, 11.85. Found: C, 
52,1 1;H, 5.54; N, 11.79. 

In vitro Binding Assays 
For purposes of discussing a, adrenoceptor subtypes, the lUPHAR convention of 
using lower case letters to define molecular clones and upper case letters to indicate 
pharmacologically defined adrenoceptors has been followed. Compounds of formula I 
were evaluated in radioligand binding assays specific for a^^ (rat submaxillary gland), a,b 
(hamster receptor expressed in mouse fibroblasts) and a^^ (rat receptor expressed in mouse 
fibroblasts) using [^H]-prazosin as the radioligand as described in Knepper, et al. J. Phaim. 
Exp. Ther. (1995), 274, 97-103. The results are shown in Table 1. 



Table 1 

Radioligand Binding Ki (nM) 



Example 


a,A(Rat) 


a lb (Hamster) 


aid (Rat) 


1 


500 


1700 


482 


2 


36.1 


2520 


1260 
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3 


991 


50400 


8290 


4 


24600 


31600 


31600 


5 


136 


6140 


1550 


6 


2080 


100000 


16700 


7 


661 


100000 


3780 


S 


176 


4620 


1590 


9 


91.0 


2000 


1910 


10 


1150 


10400 


1690 


12 


95.9 


6980 


1670 


14 


277 


2020 


1040 


15 


204 


10000 


701 


16 


520 


10000 


10000 


17 


167 


10000 


3300 


18 


1140 


10000 


2050 


19 


475 


10000 


1150 


20 


253 


10000 


10000 


22 


91.9 


2030 


761 


23 


391 


10000 


2670 


24 


712 


10000 


10000 


25 


2460 


10000 


10000 


26 


1680 


10000 


10000 


27 


531 


10000 


2670 


33 


46.8 


1300 


1080 


34 


1300 


10000 


842 


35 


2180 


10000 


10000 


36 


124 


10000 


10000 


38 


1360 


10000 


2540 
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39 


22.6 


2010 


969 


40 


1340 


10000 


10000 


42 


359 


10000 


2280 


43 


445 


10000 


2860 


44 


310 


10000 


3050 


45 


565 


1730 


971 


46 


553 


1140 


358 


47 


830 


10000 


2140 


56 


229 


16.1 


2.46 


61 


1560 


10000 


10000 


62 


1910 


10000 


10000 


63 


1720 


10000 


10000 


64 


4150 


10000 


10000 


65 


1160 


4400 


5300 


66 


366 


1130 


458 


67 


901 


2390 


3740 


68 


5280 






69 


4470 


10000 


10000 


70 


430 


387 


353 


71 


1540 


1050 


2290 


72 


1510 


10000 


2280 


73 


1020 


1190 


2230 


74 


5060 






75 


4600 






76 


3210 






77 


650 


320 


111 


79 


638 


10000 


10000 
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80 


378 


10000 


1590 


84 


792 


10000 


10000 


87 


936 


10000 


10000 


88 


573 


10000 


10000 


89 


1010 


10000 


10000 


90 


237 


10000 


10000 


91 


1520 


10000 


10000 


92 


689 


10000 


1980 


93 


198 


10000 


10000 


94 


1940 


1180 


173 


95 


183 


10000 


10000 


101 


269 


886 


449 


111 


579 


10000 


1590 


112 


1240 


10000 


10000 


113 


536 


10000 


2110 


114 


1050 


10000 


5620 


115 


1160 


10000 


10000 


116 


2980 


10000 


10000 


117 


1100 


10000 


10000 


118 


329 


10000 


920 


119 


91.0 


10000 


3040 


120 


164 


10000 


2910 
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121 


229 


1850 


963 


122 


1030 


10000 


1270 


123 


1280 


1360 


692 


124 


451 


1470 


787 


131 


90 


10000 


2164 


132 


47 


10000 


367 



In vitro Functional Assays 
Compounds of fonnula I also were evaluated for their ability to stimulate 

5 contraction of smooth muscle tissues containing a,A (rat epididymal vas deferens), a,B (rat 
spleen) and an, (rat aorta) receptors as described in (Knepper, et al. J. Pharm. Exp. Ther. 
(1995), 274, 97-103), except that the endothelium was removed from the rat aorta strips. 
Most of the compounds were tested for a^j^ functional activity using rabbit urethra as 
follows. Female New Zealand white rabbits (2.0-3.5 Kg) were sedated with COj and 

10. decapitated. The entire urethra vras removed and immediately placed mto Krebs Ringer 
bicarbonate solution with the following mM concentrations: 120 NaCl, 20 NaHCOj^ 1 1 
dextrose, 4.7 KCl, 2.5 CaClj, 1.5 MgSO^, 1.2 KH2PO4. 0.01 KJEDTA, equiUbrated with 
5% COjt 95% O2 (pH = 7.4 at 37°C). Subsequent experimental conditions were as 
described above for the other tissues. Agonist concentration response curves were 

15 cumulative except for the vas deferens assay in which the transient response made such 
measurements impractical. 

The in vitro functional data are shown in Table 2. 
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Table 2 



Agonist Tissue Response (pD2) 



Example 


a,A (rab ureth) 


(rat spleen) 


(rat aorta) 


1 


<3.00* 


3.02 


5.26 


2 


7.77* 


6.64 


5.72 


3 


5.71* 


4,89 


4.55 


4 


3.51* 


<3.00 


4,02 


5 


6.29 


5.03 


5.48 


7 


<3.00* 


<3.00 




8 


6.35 


5.29 


4.37 


9 


6.45 


<3.00 


<3.00 


10 


4.67 


4.19 


4.19 


12 


6.20 


<3.00 


<3.00 


14 


5.25 


<3.00 


<3.00 


15 


6.16 


5.65 


<3.00 


16 


5,89 


4.84 


<3.00 


17 


6.28 


5.47 


<3.00 


18 


5.17 


4.85 


4.96 


19 


6.00 


5.09 


5,08 


20 


5.55 


<3.00 


<3.00 


22 


6.78 


5.52 


5.07 


23 


4.40 


<3.00 


<3.00 


24 


4.61 


<3.00 


<3.00 


25 


4.48 


3.12 


<3.00 


26 


4.81 


4.74 


<3.00 


27 


5.25 






33 


6.77 


5.42 


<3.00 
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34 


4.55 


<3.00 


<3.00 


35 


4.09 


<3.00 


<3.00 


36 


5.73 


<3.00 


<3.00 


38 


4.72 






39 


7.18 


<3.00 


<3.00 


42 


<3.00 






43 


4.35 


<3.00 


<3.00 


44 


5.31 


<3.00 


<3.00 


45 


5.70 


<3.00 


<3.00 


46 


4.90 






47 


4.54 


<3.00 


<3.00 


56 


4.79 


3.73 


<3.00 


67 


3.97 






70 


4.09 






73 


4.75 






77 


4.54 






90 


6.31 






92 


5.49 






93 


6.00 


4.58 




95 


5.86 


4.55 




112 


5.10 






113 


5.40 






114 


5.04 






115 


5.26 
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116 


5.03 






117 


5.27 






121 


5.43 






123 


5.21 







* test prafonned using rat q)ididymal vas deferens 



In vivo Functional Assays-Assessment of Intrurethral Pressure (lUP) and Mean Arterial 
Pressure (MAP) in anesthetized dogs 

Female Beagle dogs (Marshall Farms, North Rose, NY) greater that 2 years of age 
and weighing between 12 and 15 kg were used in these studies. At least 2 weeks prior to 
any agonist dosing, dogs were instrumented for the chronic measurement of arterial blood 
pressure by implanting a telemetry transducer/transmitter (TAl 1PA-C40, Data Sciences 
International, St. Paul, MN) into a carotid artery. 

On the test day, dogs fasted since the previous afternoon were pre-anesthetized 
with thiopental sodium 15 mg/kg i.v. (PentothalTw, Abbott) and intubated. Anesthesia was 
maintained by allowing the dog to spontaneously breathe a mixture of isoflurane (2.5 to 3 
volume %) and oxygen delivered by a Narkomed Standard anesthesia system (North 
American Drager, Telford, PA). An Abbocath-T™ i.v. catheter (1 8-G. Abbott) was 
inserted into the cephalic vein for the administration of agonists. A telemetry receiver 
(RA13 10, DataSciences) was placed under the head of each dog and was interfaced to a 
computerized data acquisition system (Modular Instruments Inc.(MI2), Malvern, PA) 
which allowed for the continuous calibrated recording of arterial blood pressure which was 
electronically filtered to determine its mean value (MAP). 

Dogs with chronic telemetry implants anesthetized as described above were placed 
in dorsal recumbency and a balloon catheter was inserted into the urethral orifice and 
advanced approximately 1 5 cm until the tip was well inside the bladder. The balloon was 
then inflated with 1 ml of room air and the catheter slowly withdrawn until resistance 
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(conesponding to the bladder neck) was evident The balloon was then deflated and the 
catheter withdrawn an additional 2 cm. The balloon was then reinflated and its catheter 
port connected to a Gould Statham P23Dd pressure transducer interfeced to a 
computerized data acquisition system (Modular Instruments, Inc., Malvern, PA) for the 
measurement of intraurethral pressure. Increasing iv doses of test agonists were 
administered and the maximum effect of each dose on lUP was recorded. The effect of 
each dose was allowed to retum to baseline before the next dose was given. 

From the resulting dose response curve, an ED5 value, for the dose causing a 
maximum increase in lUP of 5 mm Hg, could be estimated. An EDjo value for the dose 
causing a maximum increase in MAP of 20 mm Hg could also be estimated. A selectivity 
ratio of MAP EDjo vs. lUP ED5 was calculated. The mean of the selectivity ratio of MAP 
ED20 vs. lUP ED5 is displayed in Table 3. 



Tables 

lUP ED5 Values for Test Compounds 



Example 


Mean 


Mean 


Mean 




IUPED5 


MAPED20 


Selectivity Ratio 




(nmol/kg) 


(nmol/kg) 


MAP ED20/IUP ED5 


8 


25.5 


102 


4.8 


9 


20.4 


48.7 


4.4 


10 


>1000 


>1000 




12 


10.7 


69.3 


7.6 


14 


>1000 


>1000 




15 


91.9 


225 


2.5 


16 


68.4 


220 


3.1 


17 


187,7 


216 


1.1 


19 


67.1 


164 


2.3 
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20 


208,9 


885 


6.1 


26 


653 


1850 


2.6 


33 


10.5 


34.0 


3.3 


34 


>1000 


>1000 




36 


156 


508 


3.6 


39 


4.4 


5.6 


1.3 


44 


892 


588 


1.0 


45 


273 


633 


2.6 


80 


113.28 


125.78 


1.12 


92 


397.22 


652.06 


1.73 


93 


38 


75.23 


2.28 


95 


112.5 


109.1 


0.99 


113 




733.7 




114 


1679.25 


1074.07 


0.97 


115 


500 


500 


1.05 


117 


873 


645 


0.75 


132 


19 


47.7 


2.5 



Assessment of Urethral Pressure Profile in Anesthetized Dogs 
Dogs instrumented and anesthetized as decribed above were placed in left lateral 
recumbency and a dual pressure sensor catheter (SPC-771, Millar Instruments, Houston, 
TX) was inserted into the urethra and advanced into the bladder. The proximal pressure 
sensor was interfeced to a MI2 computerized data acquisition system for the measurement 
of lower urinary tract pressures. At a resting intravesical pressure of approximately 5cm of 
HjO, urethral pressure was measured from the sensor as the catheter was withdrawn using 
a modified syringe pump (Model 22, Harvard Apparatus, South Natick, MA) at its 
maximal rate of 0.83 mm/sec. Measurement fi-om the proximal sensor allowed easy 
reinsertion as the distal 5cm of the catheter remains in the urethra after the total profile has 
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been obtained. Three resting virethral pressure profiles were obtained at 5 minute intervals 
before dosing, then a single profile was initiated 30 sec after each increasing iv dose 
during the time corresponding to the maximum arterial pressure effects of that dose. The 
increase in arterial pressure seen after each agonist dose was allowed to return to baseline 
before the next dose was given. 

Figure 1 displays the urethral pressure profile for Example 8 firom this invention. 
The Y axis displays the urethral pressure. The X axis displays the distance along the 
length of the urethra fix}m the proximal to the distal end. Figure 1 illustrates that 
increasing concentrations of Example 8 result in corresponding increases in the urethral 
pressure. 



Figure 1: Urethral Pressure Profile (UPP) 
of Example 8 (i.v., dog) 
' ' I ' > I I — • — I — I — I — I — I — I — j — > — I — 1 — I — I — I — I — I — r 




Distance (mm) 

The results firom Tables 1 and 2 show that the compounds of the invention bind to, 
stimulate, and show specificity for the ttj^ adrenoceptor and therefore may have utility in 
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the treatment of diseases prevented by or ameliorated with compounds which activate the 
ttiA adrenoceptor. Table 3 illustrates that the compounds of this invention are eflQcacious 
m constricting the urethra. Table 3 also illustrates that these compounds are selective for 
constricting the urethra over increasing the mean arterial pressure. Figure 1 illustrates that 
the compounds of this invention are efficacious in constricting the urethra in a manner, 
which is considered to be clinicaDy relevant for the treatment of urinary incontinence. 

The data in Table 3 demonstrates that compounds of the invention contract the 
smooth muscle of the urethra and hence may be useful for treating conditions such as 
retrograde ejaculation that result from deficient smooth muscle tone of the urethra and 
bladder neck. 

The tenn "pharmaceutically acceptable carrier," as used herein, means a non-toxic, 
inert solid, semi-solid or liquid filler, diluent, encapsulating material or formulation 
auxiliary of any type. Some examples of materials which can serve as pharmaceutically 
acceptable carriers are sugars such as lactose, glucose and sucrose; starches such as com 
starch and potato starch; cellulose and its derivatives such as sodium carboxymethyl 
cellulose, ethyl cellulose and cellulose acetate; powdered tragacanth; malt; gelatin; talc; 
excipients such as cocoa butter and suppository waxes; oils such as peanut oil, cottonseed 
oil, safElower oil, sesame oil, olive oil, com oil and soybean oil; glycols; such a propylene 
glycol; esters such as ethyl oleate and ethyl laurate; agar; buffering agents such as 
magnesium hydroxide and aluminum hydroxide; alginic acid; pyrogen-free water; isotonic 
saline; Ringer's solution; ethyl alcohol, and phosphate buffer solutions, as well as other 
non-toxic compatible lubricants such as sodium lauryl sulfate and magnesium stearate, as 
well as coloring agents, releasing agents, coating agents, sweetening, flavoring and 
perfiiming agents, preservatives and antioxidants can also be present in the composition, 
according to the judgment of the formulator. The present invention provides 
phannaceutical compositions, whidi comprise compounds of the present invention 
formulated together with one or more non-toxic pharmaceutically acceptable carriers. 
Further included within the scope of the present invention are pharmaceutical 
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compositions, comprising one or more of the compounds of formula I-Vm prepared and 
fonnulated in combination with one or more non-toxic pharmaceutically acceptable 
compositions. The pharmaceutica] compositions can be formulated for oral administration 
in solid or liquid form, for parenteral injection or for rectal administration. 

The phannaceutical compositions of this invention can be administered to humans 
and other mammals orally, rectally, parenterally, intracistemally, intravaginally, 
intraperitoneally, topically (as by powders, ointments or drops), bucally or as an oral or 
nasal spray. The tenn "parenterally," as used herein, refers to modes of administration, 
which include intravenous, intramuscular, intraperitoneal, intrastemal, subcutaneous, 
intraarticular injection and infusion. 

Phannaceutical compositions of this invention for parenteral injection comprise 
pharmaceutically acceptable sterile aqueous or nonaqueous solutions, dispersions, 
suspensions or emulsions and sterile powders for reconstitution into sterile injectable 
solutions or dispersions. Examples of suitable aqueous and nonaqueous carriers, diluents, 
solvents or vehicles include water, ethanol, polyols (propylene glycol, polyethylene glycol, 
glycerol, and the like), suitable mixtures thereof, vegetable oils (such as olive oil) and 
injectable organic esters such as ethyl oleate. Proper fluidity may be maintained, for 
example, by the use of a coating such as lecithin, by the maintenance of the required 
particle size in the case of dispersions, and by the use of surfactants. 

These compositions may also contain adjuvants such as preservative agents, 
wetting agents, emulsifying agents, and dispersing agents. Prevention of the action of 
microorganisms may be ensured by various antibacterial and antifungal agents, for 
example, parabens, chlorobutanol, phenol, sorbic acid, and the like. It may also be 
desirable to include isotonic agents, for example, sugars, sodium chloride and the tike. 
Prolonged absorption of the injectable pharmaceutical form may be brought about by the 
use of agents delaying absorption, for example, aluminum monostearate and gelatin. 

In some cases, in order to prolong the effect of a drug, it is often desirable to slow 
the absorption of the drug from subcutaneous or intramuscular injectioxL This may be 
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accomplished by the use of a liquid suspension of crystalline or amorphous material with 
poor water solubility. The rate of absorption of the drug then depends upon its rate of 
dissolution which, in turn, may depend upon crystal size and crystalline form. 
Alternatively, delayed absorption of a parenterally administered drug form is 
accomplished by dissolving or suspending the drug in an oil vehicle. 

Suspensions, in addition to the active compounds, may contain suspending agents, 
as, for example, ethoxylated isostearyl alcohols, polyoxyethylene sorbitol and sorbitan 
esters, microcrystalline cellulose, aluminum metahydroxide, bentonite, agar-agar, 
tragacanth, and mixtures thereof. 

If desired, and for more effective distribution, the compounds of the present 
invention can be incorporated into slow-release or targeted-delivery systems such as 
polymer matrices, liposomes, and microspheres. They may be sterilized, for example, by 
filtration through a bacteria-retaining filter or by incorporation of sterilizing agents in the 
form of sterile solid compositions, which may be dissolved in sterile water or some other 
sterile injectable medium immediately before use. 

The active compounds can also be in micro-encapsulated form, if appropriate, with 
one or more excipients as noted above. The solid dosage forms of tablets, dragees, 
capsules, pills, and granules can be prepared with coatings and shells such as enteric 
coatings, release controlling coatings and other coatings well known in the pharmaceutical 
fonnulating art. In such solid dosage forms the active compound can be admixed with at 
least one inert diluent such as sucrose, lactose, or starch. Such dosage forms may also 
comprise, as is normal practice, additional substances other than mert diluents, e.g., 
tabletmg hibricants and other tableting aids such a magnesium stearate and 
microcrystalline cellulose. In the case of capsules, tablets and pills, the dosage forms may 
also comprise buffering agents. They may optionally contain opacifying agents and can 
also be of such composition that they release the active ingredient(s) only, or 
preferentially, in a certam part of the intestinal tract in a delayed manner. Examples of 
embedding compositions, which can be used, include polymeric substances and waxes. 
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Injectable depot fonns are made by fonning microencapsulated matrices of the 
drug in biodegradable polymers such as polylactide-polyglycolide. Depending upon the 
ratio of drug to polymer and the nature of the particular polymer employed, the rate of 
drug release can be controlled. Examples of other biodegradable polymers include 
poIy(orthoesters) and poly(aiihydrides) Depot injectable formulations are also prepared by 
entrapping the drug in liposomes or microemulsions which are compatible with body 
tissues. 

The injectable formulations can be sterilized, for example, by filtration through a 
bacterial-retaining filter or by incorporating sterilizing agents in the form of sterile solid 
compositions, which can be dissolved or dispersed in sterile water or other sterile 
injectable medium just prior to use. 

Injectable preparations, for example, sterile injectable aqueous or oleaginous 
suspensions may be formulated according to the known art using suitable dispersing or 
wetting agents and suspending agents. The sterile injectable preparation may also be a 
sterile injectable solution, suspension or emulsion in a nontoxic, parenterally acceptable 
diluent or solvent such as a solution in 1,3-butanediol. Among the acceptable vehicles and 
solvents that may be employed are water, Ringer's solution, U.S.P. and isotonic sodium 
chloride solution. In addition, sterile, fixed oils are conventionally employed as a solvent 
or suspending medium. For this purpose any bland fixed oil can be employed including 
synthetic mono- or diglycerides. In addition, fatty acids such as oleic acid are used in the 
preparation of injectables. 

Solid dosage forms for oral administration include capsules, tablets, pills, powders, 
and granides. In such solid dosage forms, the active compound is mixed with at least one 
inert, pharmaceutically acceptable excipient or carrier such as sodium citrate or dicalcium 
phosphate and/or a) fillers or extenders such as starches, lactose, sucrose, glucose, 
mannitol, and silicic acid; b) binders such as carboxymethylcellulose, alginates, gelatin, 
polyvinylpyrrolidinone, sucrose, and acacia; c) humectants such as glycerol; d) 
disintegrating agents such as agar-agar, calcium carbonate, potato or tapioca starch, alginic 
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acid, certain silicates, and sodium carbonate; e) solution retarding agents such as parafBn; 
f) absorption accelerators such as quaternary ammonium compounds; g) wetting agents 
such as cetyl alcohol and glycerol monosteaiate; h) absorbents such as kaolin and 
bentonite clay; and i) lubricants such as talc, calcium stearate, magnesium stearate, solid 
polyethylene glycols, sodium lauiyl sulfate, and mixtures thereof. In the case of capsules, 
tablets and pills, the dosage form may also comprise buffering agents. 

Solid compositions of a similar type may also be employed as fillers in soft and 
hard-filled gelatin capsules using such excipients as lactose or milk sugar as well as high 
molecular weight polyethylene glycols and the like. 

The solid dosage forms of tablets, dragees, capsules, pills, and granules can be 
prepared with coatings and shells such as enteric coatings and other coatings well known 
in the pharmaceutical formulating art. They may optionally contain opacifying agents and 
can also be of a composition that they release the active ingredient(s) only, or 
preferentially, in a certain part of the intestinal tract in a delayed manner. Examples of 
embedding compositions, which can be used, include polymeric substances and waxes. 

Compositions for rectal or vaginal administration are preferably suppositories 
which can be prepared by mixing the compounds of this invention with suitable non- 
irritating excipients or carriers such as cocoa butter, polyethylene glycol or a suppository 
wax which are solid at ambient temperature but liquid at body temperature and therefore 
melt in the rectum or vaginal cavity and release the active compound. 

Liquid dosage forms for oral administration include pharmaceutically acceptable 
emulsions, microemulsions, solutions, suspensions, syrups and elixirs. In addition to the 
active compounds, the liquid dosage forms may contain inert diluents conunonly used in 
the art such as, for example, water or other solvents, solubiliang agents and emulsifiers 
such as ethyl alcohol, isopropyl alcohol, ethyl carbonate, ethyl acetate, benzyl alcohol, 
benzyl benzoate, propylene glycol, 1,3-butylene glycol, dimethylformamide, oils On 
particular, cottonseed, groundnut, com, germ, olive, castor, and sesame oils), glycerol. 
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tetrahydrofurfiiiyl alcohol, polyethylene glycols and fiitty acid esters of sorbitan, and 
mixtures thereof. 

Besides inert diluents, the oral compositions can also include adjuvants such as 
wetting agents, emulsifying and suspending agents, sweetening, flavoring, and perfuming 
agents. 

Dosage fonns for topical or transdermal administration of a compound of this 
invention may include ointments, pastes, creams, lotions, gels, powders, solutions, sprays, 
inhalants or patches. The active component is admixed under sterile conditions with a 
pharmeiceutically acceptable carrier and any needed preservatives or buffers as may be 
required. It is known that some agents may reqxiire special handling in the preparation of 
transdermal patch formulations. For example, compounds that are volatile in nature may 
reiquire admixture with special formulating agents or with special packaging materials to 
assure proper dosage delivery. In addition, compounds, which are very rapidly absorbed 
through the skin, may reqxiire formulation with absorption-retarding agents or barriers. 
Ophthalmic formulation, ear drops, eye ointments, powders and solutions are also 
contemplated as being within the scope of this invention. 

The ointments, pastes, creams and gels may contain, in addition to an active 
compound of this invention, excipients such as animal and vegetable fats, oils, waxes, 
paraffins, starch, tragacanth, cellulose derivatives, polyethylene glycols, silicones, 
bentonites, silicic acid, talc and zinc oxide, or mixtures thereof 

Powders and sprays can contain, in addition to the compounds of this invention, 
excipients such as lactose, talc, silicic add, aluminum hydroxide, calcium silicates and 
polyamide powder, or mixtures of these substances. Sprays can additionally contain 
customary propellants such as chlorofiuorohydrocarbons. 

Transdermal patches have the added advantage of providing controlled delivery of 
a compound to the body. Such dosage forms can be made by dissolving or dispensing the 
compound in the proper medium. Absorption enhancers can also be used to increase the 
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flux of the compound across the skin. The rate can be controlled by either providing a rate 
controlling membrane or by dispersing the compound in a polymer matrix or gel. 

Compounds of the present inventicai may also be administered in the form of 
liposomes. As is know in the art, liposomes are generally derived £rom phospholipids or 
other lipid substances. Liposomes are formed by mono- or multi-lamellar hydrated liquid 
crystals that are dispersed in an aqueous medixmi. Any non-toxic, physiologically 
acceptable and metabolizable lipid capable of forming liposomes may be used. The 
present compositions in liposome form may contain, in addition to the compounds of the 
present invention, stabilizers, preservatives, excipients, and the like. The preferred lipids 
are the natural and synthetic phospholipids and phosphatidylcholines (lecithins) used 
separately or together. 

Me&ods to form liposomes are known in the art See, for example, Prescott, Ed., 
Methods in Cell Biology^ Volume XIV, Academic Press, New York, N. Y., (1976), p 33 et 
seq. 

The term "pharmaceutically acceptable cation," as used herein, refers to a 
positively-charged inorganic or organic ion that is generally considered suitable for human 
consimiption. Examples of pharmaceudcally acceptable cations are hydrogen, alkali metal 
(lithium, sodium and potassium), magnesium, calcium, ferrous, ferric, ammonium, 
alkylammonium, dialkylammonium, triall^lammonium, tetraalkylammonium, 
diethanolammmonium, and choline. Cations may be interchanged by methods known in 
the art, such as ion exchange. Where compounds of the present invention are prepared in 
the carboxylic acid form, addition of a base (such as a hydroxide or a free amine) will 
yield the appropriate cationic form. 

The term "pharmaceutically acceptable salt, ester, amide, and prodrug," as used 
herein, refers to carboxylate salts, amino acid addition salts, zwitterions, esters, amides, 
and prodrugs of compounds of foimula I-Vm which are within the scope of sound medical 
judgement, suitable for use in contact with the tissues of humans and lower animals 
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withoiit undue toxicity, iiritation, allergic response, and the like, are conunensurate witb a 
reasonable benefit/risk ratio, and are effective for their intended usd. 

The compounds of the present invention can be used in the form of 
pbannaceutically acceptable salts dmved from inorganic or organic acids. By 
"pharmaceutically acceptable salt" is meant (hose salts which are, within the scope of 
so\md medical judgement, suitable for use in contact with the tissues of humans and lower 
animals without undue toxicity, irritation, allergic response and the hke and are 
commensurate with a reasonable benefitMsk lado. Pharmaceutically acceptable salts are 
well-known in the art. For example, S. M. Berge et al. describe pharmaceutically 
acceptable salts in detail in J. Phannaceutical Sciences. 1977, 66: 1 et seq. The salts can 
be prepared in situ during the £bal isolation and purification of the compounds of the 
invention or separately by reacting a free base ftmction with a suitable organic acid. 
Representative acid addition salts include, but are not limited to acetate, adipate, alginate, 
citrate, aspartate, benzoate, benzenesulfonate, bisulfate, butyrate, camphorate, 
camphorsufonate, digluconate, glycerophosphate, hemisulfate, heptanoate, hexanoate, 
fumarate, hydrochloride, hydrobromide, hydroiodide, 2-hydroxyethansuIfonate 
(isethionate), lactate, maleate, methanesulfonate, nicotinate, 2-naphthalenesulfonate, 
oxalate, pamoate, pectinate, persulfate, 3-phenylpropionate, picrate, pivalate, propionate, 
succinate, tartrate, thiocyanate, phosphate, glutamate, bicarbonate, p-toluenesulfonate and 
undecanoate. Also, the basic nitrogen-containing groups can be quatemized with such 
agents as lower alkyl halides such as methyl, ethyl, propyl, and butyl chlorides, bromides 
and iodides; dialkyl sulfates like dimethyl, diethyl, dibiityl and diamyl sulfates; long chain 
halides such as decyl, lauryl, myristyl and stearyl chlorides, bromides and iodides; 
aiylalkyl halides like benzyl and i^ienethyl bromides and others. Water or oil-soluble or 
dispersible products are thereby obtained. Examples of acids which can be employed to 
form pharmaceutically acceptable acid addition salts include such inorganic acids as 
hydrochloric acid, hydrobromic acid, sulphuric acid and phosphoric acid and such organic 
acids as oxalic acid, maleic acid, succinic acid and citric acid. 
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Basic addition salts can be prepared in situ during the final isolation and 
purification of compounds of this invention by reacting a carboxylic acid-containing 
moiety with a suitable base such as the hydroxide, carbonate or bicarbonate of a 
pharmaceutically acceptable metal cation or with ammonia or an organic primary, 
secondary or tertiary amine. Pharmaceutically acceptable salts include, but are not limited 
to, cations based on alkali metals or alkaline earth metals such as lithium, sodium, 
potassium, calcium, magnesium and aluminum salts and the like and nontoxic quaternary 
ammonia and amine cations including ammonium, tetramethylammoniimi, 
tetraethylammonium, methylamine, dimethylamine, trimethylamine, triethylamine, 
diethylamine, ethylamine and the like. O&er representative organic amines nsefiil for the 
formation of base addition salts mclude ethylenediamine, ethanolamine, diethanolamine, 
piperidine, piperaziae and the like. Preferred salts of the compounds of the invention 
include phosphate, tris and acetate. . . 

The term "phamiaceutically acceptable ester" or "ester," as used herein, refers to 
esters of compounds of the present invention which hydrolyze in vivo and include those 
that break down readily in the human body to leave the parent compound or a salt thereof. 
Examples of pharmaceutically acceptable, non-toxic esters of the present invention include. 
C,-to-Cj alkyl esters and Cj-to-C, cycloalkyl esters, although C,-to-C4 alkyl esters are 
preferred. Esters of the compoimds of formula I-Vm may be prepared according to 
conventional methods. 

The term "pharmacentically acceptable amide" or "amide," as used herein, refers to 
non-toxic amides of the present invention derived firom ammonia, primary Cj-to-Cg alkyl 
amines and secondary Cj-to-Q dialkyl amines. In the case of secondary amines, the amine 
may also be in the form of a 5- or 6-membered heterocycle containing one nitrogen atom. 
Amides derived from ammonia, C,-to-C3 alkyl primary amides and Ci-to-Cj dialkyl 
secondary amides are preferred. Amides of the compounds of formula I-Vm may be 
prepared according to conventional methods. 
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The term "pharmaceutically acceptable prodrug" or "prodrug,"as \ised herein, 
represents those prodrugs of the compounds of the present invention which are, within the 
scope of sound medical judgement, suitable for use in contact with the tissues of humans 
and lower animals without undue toxicity, irritation, allergic response, and the like, 
commensurate with a reasonable benefit/risk ratio, and effective for their intended use. 
Prodrugs of the present invention may be rapidly transformed in vivo to the parent 
compoxmd of the above formula, for example, by hydrolysis in blood. A thorough 
discussion is provided in T. Higuchi and V. Stella, Pro-<inigs as N ovel Delivery Systems, 
V. 14 of the A.C.S. Symposium Series, and in Edward B. Roche, ed., Bioreversible 
Carriers in Drue Design. American Pharmaceutical Association and Pergamon Press 
(1 987), hereby incorporated by reference. 

The term "prodrug ester group," as used herein refers, to any of several ester- 
fonning groups that are hydrolyzed under physiological conditions. Examples of prodrug 
ester groups include pivoyloxymethyl, acetoxymethyl, phthalidyl, indanyl and 
methoxymethyl, as well as other such groups known m the art Other examples of prodrug 
ester groups can be found in the book "PwHirugs as Novel Delivery Systems," by Higuchi 
and Stella, cited above. 

The present invention contemplates pharmaceutically active metabolites formed by 
in vivo biotransformation of compounds of formula I-VIII. The term pharmaceutically 
active metabolite, as used herein, refers to a compound formed by the in vivo 
biotransformation of compounds of formula I-Vm, The present invention contemplates 
compounds of formula I-Vni and metabolites thereof. A thorough discussion of 
biotransformation is provided in Goodman and Oilman's, The Pharma cological Basis of 
Therapeutics, seventh edition, hereby incorporated by reference. 

The compounds of the invention, including but not limited to those specified in the 
examples, are a,A adrenergic agonists. As aj^ agonists, the compoimds of the present 
invention are useful for the treatment and prevention of diseases such as urinary 
incontinence and ejaculatory dysfunction such as retrograde ejaculation. 
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The ability of the compouiids of the invention to treat urinary incontinence can be 
demonstrated according to the methods described (Testa, R. Eur. J. Pharmacol. (1993), 
249, 307-315) and (Cununings, J.M. Drugs of Today (1996), 32, 609^14). 

Aqueous liquid compositions of the present invention are particularly useful for the 
treatment and prevention of urinary incontinence and ejaculatory dysfunction. 

When used in the above or other treatments, a therapeutically effective amount of 
one of the compounds of the present invention can be employed in pure form or, where 
such forms exist, in pharmaceutically acceptable salt, ester, amide or prodrug form. 
Alternatively, the compound can be administered as a pharmaceutical composition 
containing the compound of interest in combination with one or more pharmaceutically 
acceptable excipients. The phrase 'therapeutically elective amounf of the compound of 
the invention means a sufBcient amotmt of the compound to treat disorders, at a reasonable 
benefit/risk ratio applicable to any medical treatment. It will be understood, however, that 
the total daily usage of the compoimds and compositions of the present invention will be 
decided by the attending physician within the scope of sound medical judgement The 
specific therapeutically effective dose level for any particular patient will depend upon a 
variety of factors including the disorder being treated and the severity of the disorder; 
activity of flie specific compound employed; the specific composition employed; the age, 
body weight, general health, sex and diet of the patient; the time of administration, route of 
administration, and rate of excretion of the specific compound employed; the duration of 
the treatment; drugs used in combination or coincidental with the specific compoimd 
employed; and like factors well known in the medical arts. For example, it is well within 
the skill of the art to start doses of the compound at levels lower than required to achieve 
the desired therapeutic effect and to gradually increase the dosage until the desired effect is 
achieved. 

The total daily dose of the compounds of this invention administered to a human or 
lower ammal may range fix>m about 0.003 to about 10 mg/kg/day. For purposes of oral 
administration, more preferable doses can be in the range of fix>m about 0.01 to about 5 
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mg/kg/day. If desired, the effective daily dose can be divided into multiple doses for 
purposes of administration; consequently, sii^e dose compositions may contain such 
amounts or submultiples thereof to make up the daily dose. 

Actual dosage levels of active ingredients in the pharmaceutical conq)ositions of this 
invention may he varied so as to obtain an amount of the active compound(s) that is effective to 
achieve the desired therapeutic response for a particular patient, compositions, and mode of 
administration. The selected dosage level will depend upon the activity of the particular 
compound, the route of administration, tfie severity of the condition being treated, and the 
condition and prior medical history of the patient being treated. However, it is within the skill 
of the art to start doses of the compound at levels lower than required for to achieve the desired 
therapeutic effect and to gradually increase the dosage until the desired effect is achieved. 
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WHAT IS CLAIMED IS: 

1 . A compound of formula I: 




I, 

or a pharmaceutically acceptable salt thereof, wherein 

Rj is selected from the group consisting of -S(0)2R9 and -C(0)R|o; 
is selected from the group consisting of alkenyl, alkyl, alkynyl, aryl, 
arylalkenyl, arylalkyl, cycloalkyl, cycloalkylalkyl, haloalkyl, heterocycle, and -NZ,Z2 
wherein Zj and 7^ are independently selected from the group consisting of hydrogen, 
alkyl, aryl, and arylalkyl; 

R,o is selected from the group consisting of alkenyl, alkoxy, alkyl, aryl, arylalkyl, 
aryloxy, cycloalkyl, cycloalkylalkyl, cycloalkyloxy, haloalkoxy, haloalkyl, and -NZ3Z4 
wherein 2^ and Z4 are independently selected from the group consisting of hydrogen, 
alkoxyalkyl, alkyl, aryl, arylalkyl, and cycloalkyl, or Z3 and taken together with the 
. nitrogen atom to which they are attached form a heterocycle selected from the group 
consisting of azetidin-l-yl, piperazin-l-yl, piperidin-l-yl, pyrrolidin-l-yl, and morpholin- 
4-'yl wherein azetidin-l-yl, piperazin-l-yl, piperidin-l-yl, pynolidin-l-yl, and morpholin- 
4-yl are unsubstituted or substituted with I or 2 substituents independently selected from 
the group consisting of alkoxy, lower alkyl, and hydroxy; 

R2 is selected from the group consisting of hydrogen, lower alkyl, aryl, arylalkyl, 
cycloalkyl, cycloalkylalkyl, and haloalkyl; 
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R3, R4, R5, and are independently selected from the group consisting of 
hydrogen, lower alkoxy, lower alkenyl, lower alkyl, lower haloalkyl, cycloalkyl, halo, and 
hydroxy; or 

R« and together with the caibon atoms to which they are attached form a 5, 6, or 
7 membered carbocyclic ring; or 

and R7 together with the carbon atoms to which they are attached form a 5 or 6 
membered ring containing 1 heteroatom selected from the group consisting of O, NRjj, 
and S(0)„ wherein n is 0-2; 

Rj, is selected from the group consistmg of hydrogen, alkoxycarbonyi, alkyl, 
alkylcarbonyl, arylalkyl, fonnyl, -C(0)NZ3Z4, and -SOjNZjZi; 

R, is absent or hydrogen; or 

Kj and R^ together form 




•^13 wherein Rj2 and R,3 are independently selected from 
the group consisting of hydrogen, lower alkoxy, lower alkyl, aryl, arylalkyl, cycloalkyl, 
and cycloalkylalkyl; 

provided that when R, and Rg together form 




and R,2 and R13 are independently selected from the 



group consisting of hydrogen, lower alkoxy, lower alkyl, aryl, arylallg^l, cycloalkyl, and 
cycloalkylalkyl then R, is S(0)2R5; or 

R12 and R,3 together with the carbon atom to which they are attached form a 3, 4, 5, 
6, or 7 membered carbocyclic ring; or 

R,2 and R^ together with the carbon atoms to which they are attached form a 5, 6, 
or 7 membered carbocyclic ring; 

provided that when R12 and R5 together with the carbon atoms to which Ihey are 
attached form a 5, 6, or 7 membered carbocyclic ring then R13 is hydrogen; or 
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Ri2 and R« together with the carbon atoms to which they are attached form a 5 or 6 
membered ring containing 1 heteroatom selected from the group consisting of 0, NR„, 
and S(0)„; 

provided that when and R« together with the carbon atonis to which they are 
attached form a 5 or 6 membered ring containing 1 heteroatom selected from the group 
consisting of 0, NRu, and S(0)„ then Rja is hydrogen; and 

Ri4 is selected from the group consisting of hydrogen and lower alkyl. 

2, A compound according to claim 1 wherein 

Rj is selected from the group consisting of -S(0)^ and -C(0)R,o; 

R^ is selected from the group consisting of alkyl, aryl, arylalkenyl, arylalkyl, 
cycloalkyl, haloalkyl, heterocycle, and -NZiZj wherein and Zj are independently 
selected from the group consisting of hydrogen and alkyl; 

Rio is selected from the group consisting of alkoxy, alkyl, aryloxy, cycloalkyl, 
cycloalkyloxy, haloalkoxy, haloalkyl, and -NZ3Z4 wherein Z3 and Z4 are independently 
selected from the group consisting of hydrogen, alkoxyalkyl, alkyl, and cycloalkyl, or Z3 
and Z4 taken together with the nitrogen atom to which they are attached form a heterocycle 
selected from the group consisting of piperidin-l-yl and moTpholin-4-yl wherein piperidin- 
1-yI, may be unsubstituted or substituted with 1 or 2 substituents selected from lower 
alkyl; 

R2 is selected from the group consisting of hydrogen and lower alkyl; 

R3 is selected from the group consisting of hydrogen, lower alkoxy, lower alkyl, 
lower haloalkyl, halo, and hydroxy; 

R4 is selected from the group consisting of hydrogen, lower alkoxy, lower alkyl, 
lower haloalkyl, cycloalkyl, halo, and hydroxy^ 

R5 is selected from the group consisting of hydrogen, lower alkoxy, lower alkyl, 
lower haloalkyl, halo, and hydroxy; 
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R« is selected from the group consisting of hydrogen, lower alkoxy, lower alkenyl, 
lower alkyl, lower haloaikyl, halo, and hydroxy; or 

Rtf and R7 together with the carbon atoms to v/tAch they are attached form a 5, 6, or 
7 membered carbocyclic ring; or 

and R, together with the carbon atoms to which they are attached form a 5 or 6 
membered ring containing 1 heteroatom selected from the group consisting of O, NR,„ 
and S(OX wherein n is 0-2; 

R,i is selected from tiie group consisting of hydrogen, alkoxycarbonyl, alkyl, 
alkylcarbonyl, arylalkyl, formyl, -C(0)NZ3Z4, and -SO2NZ1Z2; 

Rg is absent or hydrogen; or 

R7 and Rg together form 




^13 wherein Rjj and R,3 are independently selected from 
the group consisting of hydrogen, lower alkoxy, lower alkyl, aryl, aiylaikyl, cycloalkyl, 
and cycloalkylalkyl; or 

R12 and R,3 together with the carbon atom to vsiiich they are attached form a 3, 4, 5, 
6, or 7 membered carbocyclic ring; or 

R]2 and R^ together with the carbon atoms to which they are attached form a S, 6, 
or 7 membered carbocyclic ring; or 

R12 and together with the carbon atoms to which they are attached form a 5 or 6 
membered ring containing 1 heteroatom selected from the group consisting of O, NR,,, 
and S(0)„; and 

R]4 is selected from the group consisting of hydrogen and lower alkyl. 

3. A compound according to claim 1 wherein 

Ri is selected from the group consisting of -S(0)2R9 and -C(0)Rio; 

R5 is selected from the group consisting of alkyl, aryl wherein aryl is selected from 
the group consisting of 2-methylphenyl, 4-methyIphenyl, 4-methoxyphenyl, arylalkenyl 
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wherein arylalkenyl is 2-phenylethenyl, arylalkyl wherein arylaikyl is benzyl, cycloalkyl 
wherein cycloalkyl is cyclopropyl, haloalkyl, heterocycle wherein heterocycle is selected 
from the group consisting of 3,5-dimethyHsoxazol-4-yl, l-methyl-lH-imidazoM-yl, 5- 
chlorothien-2.yl. 5-chloro^l,3-dimethyI-lH-pyrazol-4-yI, quinolin-8-yl, 2- 
(medioxycarbonyl)thien-3-yl, 4-mefliyl-2-(acetylamino)thiazol-5-yl, and 5-chloro-3- 
methyl-l-benzothien-2-yl, and -NZ,Zj wherein Z, and Zj are independently selected from 
the group consisting of hydrogen and alkyl; 

R,o is selected from the group consisting of alkoxy, alkyl, aryloxy wherein aryloxy 
is 4-methylphenoxy, cycloalkyloxy wherein cycloalkyloxy is ((lR,2S,5R)-2-isopropyl-5- 
methylcyclohexyl)oxy, haloalkoxy, haloalkyl, and -NZ3Z4 wherein Z3 and Z4 are 
independently selected from the group consisting of hydrogen, alkoxyalkyl, alkyl. and 
cycloalkyl wherein cycloalkyl is cyclohexyl, or Z3 and Z4 taken together with the nitrogen 
atom to vMch they are attached form a heterocycle selected from the group consisting of 
piperidin-l-yl and morpholin-4-yl wherein piperidin-l-yl may be unsubstituted or 
substituted with 1 or 2 substituents independently selected from lower alkyl; 

R, is selected from the group consisting of hydrogen and lower alkyl; 

R3 is selected from the group consisting of hydrogen, lower alkoxy, lower alkyl, 
and hydroxy; 

R4 is selected from the group consisting of hydrogen, cycloalkyl wherein 
cycloalkyl is cyclohexyl, and halo; 

R3 is selected from the group consisting of hydrogen, lower alkoxy, lower alkyl, 
halo, and hydroxy; 

R<; is hydrogen; or 

R« and R, togedier with the carbon atoms to which they are attached form a 5, 6, or 
7 membered carbocyclic ring; or 

Rj and R7 together with the carbon atoms to which they are attached form a 5 or 6 
membered ring containing 1 heteroatom selected from the group consisting of O and S(0)„ 
wherein n is 0-2; 
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Rg is absent or hydrogen; or 
R7 and Rg together form 




wherein R,, and R,, aie independently selected from 



the group consisting of hydrogen, lower alkoxy, and lower alkyl; or 

R12 and together with the carbon atom to which they are attached form a 6 

membered carbocyclic ring; or 

R12 and R5 together with the carbon atoms to which they are attached form a 6 

membeied carbocyclic ring; and 

Ri4 is selected from the group consisting of hydrogen and lower alkyl. 

4- A compound according to claim 1 of formula n 




or a pharmaceutically acceptable salt thereof, wherein 

A is selected from the group consisting of -CH2-, -CHjCH^-, and -CHjCHjCH^-; 

and 

— represents a single bond or a double bond. 

5. A compound according to claim 4 wherein 
A is -CH2-; 

— is a single bond; 
R, is C(0)Rio; and 
Rg is hydrogen. 
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6. A compound according to claim 4 wherein 
Ais-CHzS 

— is a single bond; 
Ri is S(0)2R9; and 
R, is hydrogen. 

7. A compound according to claim 6 that is selected from the group consisting of 
N-(l-(lH-imidazol-4-yl)-2,3-dihydro-lH-inden-4-yl)methanesxilfonamide and 
N<l-(lH-imida2ol-4-yl)-23-dihydro-lH-inden-4-yl)ethanesulfoiiamide. 

8. A compound according to claim 4 wherein 
Ais-CHjCHiS 

— is a double bond; 
Rj is C(0)R,o; and 
Rg is absent. 

9. A compound according to claim 4 wherein 
Ais-CH^CHjS 

— is a double bond; 
R, is S(0)2R9; and 

Rg is absent. 

10. A compound according to claim 9 that is N-(5-(lH-imidazol-4-yl)-7,8-dihydro-l- 
naphthaIenyl)methanesulfonamide. 



11. A compound according to claim 4 wherein 
Ais-CHjCHzS 
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=-=-= is a single bond; 
Ri is C(0)R,o; and 
is hydrogen. 

12. A compound according to claim 1 1 selected from the group consisting of 

N- [5 ,6,7,8-tetrahydro-5-(l H-imidazoM-yl)- 1 -naphthalenyl]acetamide; 

2,2,2-trifluoro-N-[5-(lH-iniidazol-4-yl)-5,6,7,8-tetrahydro-l- 
naphthalenyljacetamide; 

N'-[5-( 1 H-imidazol-4-yl)-5,6,7,8-tetrahydro-l-naphthalenyl]-N,N-dipiopylurea; 

N-cyclohexyl-N-cthyl-N'-[5<lH-imida2ol-4-yl>5,6,7,8-tetrahydro-l- 
naphthalenyljuiea; 

N-[5-(lH-imidazol-4-yl>5,6,7,8-tetiahydio-l-naphthalenyl]-l- 
piperidinecarboxamide; 

N"[5-(lH-iniidazol-4-yl)-5,6,7,8-tetrahydro-l-naphthalenyl]-3,5-dimethyl-l-- 
piperidinecarboxamide; 

hr-[5-(lH-inudaz»l-4-yl>5A7,8-tetrahydro-l-naphthalenyl]-N,N-bis(2- 
methoxyethyl)urea; 

N-[5-(lH-imidazol-4-yl>5,6,7,8-tetrahydro-l-naphthalenyl]-4- 
moipholinecarboxamide; 

N-ethyl-N'-[5-(lH-iniida2ol-4-yl)-5,6,7,8-tetrahydro-l-naphthalenyl]-N- 
isopropylurea; 

methyl 5-(lH-imidazol-4-yl)-5,6,7,8-tetrahydio-l -naphthalenylcarbamate; 

ethyl 5-(lH-iniidazol-4-yl)-5,6,7,8-tetrahydro-l -naphthalenylcarbamate; 

2^>trichloroethyl5-(lH-imidazol-4-yl>5,6,7,8-tetKihyd«)-l- 
naphthalenylcarbamate; 

2^>tricmoro-lJ-dimethylethyl5-(lH-hnida2ol-4-yl>5,67,8-tetrahyd^^ 
naphthalenylcarbamate; 
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(1 S,2R,5S)-2-isopropyl-5-methylcyclohexyl 5-(lH-imidazol-4-yl)-5,6,7,8- 
tetrahydro-l-naphthalenylcarbamate; and 

4-methylphenyl 5<lH-iimdazol-4-yl>5,6J,8-tetrahydro-l-naphtMenyIcaA 

13. A compound according to claim 4 wherein 
Ais-CH^CHjS 

— is a single bond; 
R, is S(0)2R9; and 
Rg is hydrogen. 

14. A compound according to claim 13 selected from 
N-[5-(lH-imidazol-4-yl)-2-methoxy-5,6,7,8-tetrahydro-l- 

naphthaienyljmethanesulfonamide; 

N-[2-hydroxy-5-(lH-imidazol-4-yl>-5,6,7,8-tetrahydro-l- 
naphthalenyl]methanesulfonamide; 

N-[2-hydroxy-5-(2-methyl-lH-imidazol-4.yl)-5,6,7,8-tetrahydro-l- 
naphthaIenyl]methanesulfonamide; 

N-[2-hydroxy-5-(l-methyl-lH-imidazol-5-yl)-5,6,7,8-tetrahydro-l- 
n^hthalenyl]methanesulfonamide; 

N-[2-hydroxy-5-(l-methyI-lH-imidazol-4-yl)-5,6,7,8-tetrahydro-l- 
n^kthaIenyl]methanesuifonamide; 

N-[5-(l-ethyl-lH-imidazol-4-yl>2-hydroxy-5,6,7,8-tetrahydro-l- 
naphthalenyl]methanesulfonamide; 

N-[2-hydroxy-5-(l-propyl-lH-imidazol-4-yl)-5,6,7,8-tetrahydro-l- 
naphthaIenyl]methanesuifonamide; 

N-[5<lH-imidazoM-yl>5A7.8-tetiahydro4-naphthalenyl]methanesul^^ 

(R)-N-[5-{lH-imidazol-4-yl)-5,6,7,8-tetrahydro-l- 
naphthalenyljmethanesulfonamide; 
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(S)-N-[5-(lH-imidazoM.yl)-5,6,7,8-tetrahydro-l- 
n^hthalenyljmetfaanesulfonamide; 

N-[5-(l H-inudazoM-yI>5,6,7,8-te1iahydn)- l-iiaphthalenyl]et^ 

N-[5,67,8-tetrahydro-5Kl-me%l-lH-imidazol-4-yl)-l- 
naphthalenyljinethanesulfoiiamide; 

N-[5,6,7,8-tetrahydro-5-(lH-imidazol4-yl)-l-naphtbaleayl]-N^ 
methylmethanesulfomnamide; 

N-[5,6,7,8-tetrahydro-5-(lH-iimda2ol-4-yl)-l-naphthalenyl]-2- 
methylethanesulfonamide; 

N-[5,6J,8-tetrahydro-5-(lH-iniidazol-4-yl)-l-iiaphthalei^^^^ 
trifluoroethanesulfonamide; 

N-[5,6,7,8-tetrahydro-5-(lH>imidazol-4-yl)-4-methyl-l- 
xmphthalenyljmethanesiilfonamide; 

N-[5,6,7,8-tetrahydro-4-hydroxy-5-(lH-imida2ol-4-yl)-l- 
naphthalenyljmethanesulfonamide; 

N-[5,6,7,84etrahydro-(lH-imidazol-4-yl)-4-methoxy-l- 
naphtfaalenyljethanesulfonamide; 

N-[5,6,7,8-tetrahydro-(lH-imida2ol-4-yl)-4-methoxy-l- 
naphthalenyl]methanesulfonamide; 

N-[5,6,7,8-tetrahydro-(lH-imida2ol-4-yl)-l- 
naphthalenyljcyclopropanesulfonamide; 

(+)-N-[5-(lH-inndazoM-yl>5,6J,8-tetrahydro-l-naphthalenyl]ethaEesul^^ 

0-N-[5-(lH-iimdazol-4-yl)-5,6,7,8-tetrahydro-l-naphthdenyl]^^ 

(->N-[5A7,8-tetrahydro-5-(lH-inudazol-4-yl>l-naphthal^^^^ 
trifluoroethanesulfonainide; 

(+>N-[5,6J,8-tetrahydro.5-(lH4mida2ol-4-yl)-l-naphtMen^^^^^ 
trifluoroethanesulfonamide; 
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N-[4-chloro-5-(lH-imidazol-4-yl)-5,6J,8.-tetrahydro-l- 
naphthalenyl]ethanesulfonamide; 

N-[4-cWoro-5<lH-imidazol-4-yl)-5,6,7,8-tetrahydro-l- 
naphthalenyljinethanesulfonainide; 

N-[4.fluoro-5-(lH-iniidazol-4-yl)-5A7,8-tetrahydro-l- 

naphthalenyljmethanesulfonamide; 

N-[5-(lH-imidaz»l-4-yl)-5,6,7,8-tetrahydro-l-naphtMenyl]-3,5-dime%l^ 

isoxazolesulfonamide; 

N-[5-(lH-imidazol-4-yl)-5,6,7,8-tetrahydro-l-naphthalenyll-l- 

propanesulfonamide; 

N45<lH-imidazol-4-yl>5,6J,8-telTahydio4-naphthalcnyy^ 
3KjMoro-N45-{lH-imidazol-4-yl>5,6J,8-tetrahydro-l-naphthdenyq 

propanesulfonamide; 

N45-(lH-imidazol-4-yl>5,6,7,8-tetrahydro-l-naphthalenyl]-l-methyl-lH- 

imidazole-4~sulfonainide; 

N-[5-(lH-iinidazol-4-yl)-5,6,7,8-tetrahydro-l- 
naph11ialenyl](phenyl)methanesulfonamide; 

N-[5-(lH-imidazol-4-yl)-5,6,73-tetrahydro-l-iiaphtha^^ 

methylbenzenesulfonamide; 

N-[5KlH-imidazol-4-yl)-5,6J,8-tetrahydro-l-i)aphthalenyl]-2^ 
methylbenzenesulfonamide; 

N-[5-(lH-imida2ol-4-yl)-5,6,7,8-tetrahydro«-l-naphthalenyl]-2-phenyl-l- 

ethenesulfonamide; 

N-[5-(lH-imidazol-4-yl)-5,6,7,8-tetrahydro4-naph1halenyl]^ 
methoxybenzenesulfonamide; 

5<moro-N-[5-(lH-imida2ol-4.yl)-5,6J,8-tetrahydro-l-naphtM 

thiophenesulfonamide; 
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N-[5-(lH-iinida2ol-4-yl)-5,6J,8-tetrahydro-l-Mphthalenyl]-8- 
quinolinesulfonamide; 

5-chloro-N-[5-(lH-iimda2oM-yl)-5,6,7,8-tetrahydro-l-n^^ 
dimethyl- 1 H-pyrazole-4-sulfoiiamide; 

methyl 2-{[(5-(lH-imida2ol-4-yl)-5,6,7,8-tetrahydro-l- 
naphthalenyl)ainino]sulfonyl}-3-thiophenecarboxylate; 

N-(5-{[(5-(lH-imidazol-4-yl>5,6,7,84etrahydro-l-naphtha]enyl)ammo]^^ 
4-methyl-l ,3-thiazol-2-yl)acetaniide; 

5-chloro-N45-(m-imidazol-4-yl)-5,673-tetrahydro-l-naphtbalenyl]-3-me%^ 
2,3-dihydro-l -benzothiophene-2-sulfonainide; 

N-[5-(2-methyl-lH-iiiiidazol-4-yl>5,6,7,8-tetrahydro-l- 
naphthalenyljethanesulfonamide ; 

N-[3-cycIohexyl-5-(lH-iinidazol-4-yl)-5,6,7,8-tetrahydro-l- 
naphthalenyljethanesulfonamide; 

N-[5-(lH-imidazol-4-yl)-2-methyl-5,6,7,8-tetrahydro-l- 
naphthalenyl]ethanesidfonamide; 

N'-[5-(lH-imidazol-4-yl)-5,6,7,8-tetrahydro-l-naphthalenyl]^^^ 
dimethylsulfamide; 

N-[3-fluoro-5-(lH-imidazol-4-yl)-5,6,7,8-tetrahydro-l- 
naphthalenyljethanesulfonamide; and 

N-t3-cMoro-5<lH-imidazol-4-yl)-5,6,7,8-tetrahydro-l- 
naphthalenyl]ethanesulfonamide. 

15. A compound according to claim 4 wherein 
A is -CH2CH2CH2S 
— is a single bond; 
Riis C(0)R,o;and 
is hydrogen. 
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16. A compound according to claim 4 \v^erein 
A is -CH2CH2CH2-; 

— is a single bond; 
Ri is S(P)^; and 
is hydrogen. 

17. A compound according to claim 1 6 selected from the group consisting of 
N-[5-(lH-iniidazol-4-yl)-6,7,8,9-tetrahydrD-5H-benzo[a]cyclohepten-l- 

yl]methanesulfonamide and 

N45KlH-imida2ol-4-yl>6,7,8,9-tetrahydro-5H-benzo[a]cyclohepten-l- 
yl]ethanesulfonamide. 

18. A compound according to claim 1 of formula III 




or a pharmaccutically acceptable salt thereof, wherein 
X is selected from the group consisting of O, NR, „ and S(0)„; and 
represents a single bond or a double bond. 
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19. A compound according to claim 1 of formula IV 



rv, 

or a phannaceutically acceptable salt thereof, wherein 

X is selected from the group consisting of O, NR,j, and S(0)„. 

20. A compound according to claim 1 9 wherein 
X is 0; and 

R, is C(0)R,o. 

21. A compound according to claim 1 9 wherein 
X is O; and 

Ri is S(0)^, 

22. A compound according to claim 21 that is N-[l-(lH-imida2ol-4-yI)-l,3-dihydro-2- 
ben2ofuran-4-yl]ethanesulfonamide. 

23. A compound according to claim 1 of formula V 




V, 

or a phannaceutically acceptable salt thereof, wherein 




wo 01/60802 



218 



PCT/USOl/03466 



X is selected from the group consisting of O, NRi„ and S(0)„; and 
=^ represents a sii^e bond or a double bond. 

24. A compound according to claim 23 v^erein 

— is a single bond; 
Ri is C(0)R,o; and 
Rg is hydrogen. 

25. A compound according to claim 23 wherein 

— is a single bond; 

X is selected from the group consistmg of 0 and S; 
R, is S(0)2R9; and 
Rg is hydrogen. 

26. A compound according to claim 25 that is selected from the group consisting of 
N-[4-(lH-imidazol-4-yl>3,4-dihydro-2H-chromen-8-yl]methanesulfonaniide;. 
N-[4-(lH-nnidazol-4-yl>3,4-dihydro-2H-chromen-8-yl]ethanesulfonanude; 
N-[6-fluoro-4-(lH-imidazol-4-yl)-3,4-dihydro-2H-chromen-8- 

yl]ethanesulfonamide; 

2,2,2-trifluoro-N-[4-(lH-imidazol-4-yl)-3,4-dihydro-2H-chromen-8- 

yl]ethanesulfonamide; 

N-[4-(lH-imidazol-4-yl)-3,4-dihydro-2H-thiochromen-8-yl]ethanesulfonamide; 

N-[6-fluoro-4-(lH-imidazol-4-yl)-3,4-dihydro-2H-chromen-8- 

yl]methanesulfonamide; 

(+)N-[4-<lH-inuda2»l-4-yI)-3,4Hiihydro-2H-chromen-8-yl]methanesul^^ 

and 

(+)N-[4-(lH-imidazol-4-yl)-3,4-dihydro-2H-chromen-8-yl]ethanesuI^^ 
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27. A compound according to claim 1 of fonnula VI 




or a phannaceutically acceptable salt thereof wherein 

X is selected &om the group consisting of O, NR,i, and S(0)„; and 

— represents a single bond or a double bond. 

28. A compound according to claim 1 of fonnula VU 




or a phannaceutically acceptable salt thereof, wherein 

X is selected from the group consisting of O, NRj,, and S(0)„. 



29. A compound according to claim 1 of fonnula VIU 




wo 01/60802 



PCT/USOl/03466 



220 

or a phannaceutically acceptable salt thereof^ wherein 

is selected from the group consistmg of hydrogen, lower alkoxy, lower alkenyl, 
lower allQ^l, lower haloalkyl, halo, and hydroxy. 

30. A compound according to claim 29 ^^rein 

is hydrogen; and 

Ri2 and Rjj are independently selected from the group consisting of hydrogen, 
lower alkoxy, and lower alkyl. 

31. A compound according to claim 3 0 selected from the group consisting of 
N-[3-(l -(1 H-imidazol-4-yl)vinyl)phenyI]ethanesulfonamide; 
N-{3-[l-(lH-imidazol-4-yl)-2-methoxyethenyl]phenyl}ethanesulfoiiaiDide; 
2,2,2-trifluoro-N-{3-[l-(lH-imidazol-4-yl)vinyl]phenyl}ethanesulfonamide; 

5 N-{3-[l-(lH-imidazol-4-yl)vinyl]phenyl}methanesulfonamide; and 

N-{3-[l-(lH-iniida2X)l-4-yl)-2-methyl-l-propenyl]phenyl}ethanesulfonaniide. 

32. A compound according to claim 29 wherein 
R« is hydrogen; and 

R,2 and R^ together wilh the carbon atom to which they are attached forai a 3, 4, 5, 
6, or 7 membered carbocyclic ring. 

33. A compound according to claim 32 that is N-(3-(cyclohexylidene-(lH-unidazol-4- 
ylmethyl)phenyl)-l -ethanesulfonamide. 

34. A pharmaceutical composition comprising a therapeutically effective amomt of a 
compound of claim 1 in combmation with a pharmaceutically acceptable carrier. 



wo 01/60802 



PCT/USOl/03466 



221 



35. A method of activating al adrenoceptors in a host mammal in need of such 
treatment comprising administering a thaapeuticaUy effective amount of a compound of 
claim 1. 

36. A method of treating a disease in a host mammal in need of such treatment 
comprising administering a therapeutically effective amount of a compound of claim 1. 

37. The mefliod of claim 36 wherein the disease is urinary incontinence. 

38. The method of cljum 36 Miierein the disease is retrograde ejaculation. 



INTERNATIONAL SEARCH REPORT 



tnterr lal Apfrflcatlon No ' 

PCT/US 01/03466 



A. CUASSIRCATION OF SUBJECT MA-nEB ^^.^ ,^ - «^ /, « 

IPC 7 C07D233/54 C07D413/12 C07D233/84 C07D409/12 C07D403/12 

C07D417/12 C07D405/12 C07D405/04 C07D409/04 A61K31/4164 
A61P13/00 

Aocawiiig to IntgmMionai Patanl Cteasgteallon (PC) or to both iwtonal dassWcaOon kpA IPC 



Mhlmtm docufnentatlon searched (dassfflcaUon qrstam tonowBd Dy ti 

IPC 7 C07D 



Documentation searched other itiar niinimum documeBtallon to the mtent that Bud) documanis an Included In tbs ItoUs searched 



Electronic data base consulted durtng the Intemailonal search (name of data tMse and, where pracUcal search tenns lisecO 

EPO'Internal , WPI Data, PAJ, BEILSTEIN Data, CHEM ABS Data 



C DOCUMENTS CONSIDERED TO BE RELEVANT 



Catagoty* 


CitaOon of documenL wUi hdfcatlon. wham appropriate, of th« mtevanl passages 


RelBvanltocblmNa 


P.X 


WO 00 07997 A (ABBOTT LAB) 
17 February 2000 (2000-02-17) 
claims; examples 


1-38 


A 


EP 0 887 346 A (F. HOFFMANN-LA ROCHE 
A.-S., SUITZ.) 

30 December 1998 (1998-12-30) 
cited In the application 
claims 1-3,6,7,16-24; examples 3,3A,4 


1-3. 
34-38 


A 


US 5 658 938 A (SEERTS JEAN-PIERRE ET AL) 
19 August 1997 (1997-08-19) 
cited In the application 
claims 

~ -/- 


1-17, 
34-38 



Further documents are R^ed In the continuation of box CL 



ID 



Patent ramiy menAefs are listed in annex. 



* Special eateoofiss ol died dooiniailA : 

■A* document deflnbig the genera) slBia of ihs artwidchlsnot 

considered to be of parfictilar relevanca 
*E* earlier document but pubHshed on or after the Wemalfonal 

fiOng dale 

*L* document wtiich may throw doubts on prioilty da)in(8)or 
vM is cfled to establish the pubQcatlon date of another 
citation or other special reason (as speciJfed) 

*0* document referring to an oral disclosure, use. exhitjttton or 
other means 

'P* document pubUshod priorlo the inlematlonal flUng date but 
laler than the prtodty dale clBlmed 



*r talar document published after the inlematlonal flSng date 
or priority date and not in conflict with the appBcaSon but 
cited to understand the prindpls or theory under^ybig the 
Invention 

'X' document of particular relevance: the dalmed Inwntioft 
cannot be considered novel or cannot be considered to 
bivGlve an bivenUve step wtien the document is taken alone 

*Y* document of parttcutai relevance; the dabned invention 
cannot be consfdered to bivolve an inventive step when the 
documBntbcomblfted With one or more other suehdocu- 
msnts, suc;h combination being obvious to a peraonsklad 
hthean 

*&* document member d the aame patent faihiv 



Date of the actual completion of the Intemailonal search 

7 May 2001 


Dale of maUng of the Inlemallonal aearch report 

29.05.01 


NameandmalBngMldressofthd tSA 

European Patent Office, P.B. 5818 Patentlaan 2 
NL-2280HVRijswril( 
TeL (4^1-70) 940-aM<X Tk. 3f 651 «po nl, 
Fax:(+31-7Q>340-301S 


AulhofteedotDcer 

Johnson, C 



Fdna PCT/ISM210 (ueendihMO(Ju^ 1982) 



page 1 of 2 



INTERNATIONAL SEARCH REPORT 


Inien af AppHcadOn No 

PCT/US 01/03466 


C^Contlnuailon) DOCUMEMTS CONSIDERED TO BE RELEVAMT 


Categoiy* 


Cdation of ckxumsnt. tw&h bdicatton,\ivliere appropri^e, of Ihe relevant passages 


Relevant to claim No. 


A 


US 5 610 174 A (CRAIG DOUGLAS A ET AL) 
11 March 1997 (1997-03-11) 
cited 1n the application 
claim 1 




1-17. 
34-38 


A 


PATENT ABSTRACTS OF JAPAN 

vol. 1999, no. 05. 

31 May 1999 (1999-05-31) 

& JP 11 049771 A (MITSUI CHEM INC), 

23 February 1999 (1999-02-23) 

abstract 




1-3. 

23-26. 

34-38 



fom KT/I3W210 (eonttnuaUon ol saeond shsot} (Jtdy 1902] 



page Z of Z 



lr..»...atlonal appUcaflon No. 



PCT/US 01/03466 



INTERNATIONAL SEARCH REPORT 



Box I Observations where certti n claims were found unsearchable (Continuation of item i of first sheet) 



This International Search Report has not been established In respect of certain dalms under Article 17(2)(a) for the following reasons: 



1. Q ClafmsMbs^ 

because Ihey relata to subject matter not required to be searched by this Authority, namely: 

Although claims 35-38 are directed to a method of treatment of the 
human/animal body» the search has been carried out and based on the alleged 
effects of the compound/composition. 

2. Q Claims Nos.: 

because they relate to parts of the International Application that do not comply wHh the prescribed requirements to such 
an extent that no meaningful international Search can be carried out. specifically: 



3. I I Claims Nos.: 

because they are dependent claims and are not drafted in accordance with the second and third sentences of Ftule 6.4(a). 



Box II Observations where unity of invention is lacking (Continuation of item 2 of first sheet) 



This International Searching AuthorHy found multiple Inventions In this intematlonal applicatton. as follows: 



1 . I I As an required additional search fees were timely paid by the applicant, this Intematlonal Search Report covers all 
' — ' searchable dalms. 



2. ^ ^ As an searchable claims could be searched without eftort|ustffying an adcStlonal ffee. this Authority did not Invite payment 

— of any additional tee. 



3. I I As only some of the required additional search fees were timely paid by the appBcanl. Ihls IntemaQond Search Report 
' — > covers only those claims for which fees were pdld. specifically claims Nos J 



4. I I No required additional search fees were timely paid by the applicant Consequently, this Intemationai Search Report is 

restricted to the invention first mentioned in the dalms; It is covered by claims Nos.: 



Remark on Protest 




No protest accompanied the payment of addRfonal search fees. 



Fdrm PCT/lSA/210 (continuatton of first sheet (1)) (July 1 998} 



INTERNATIONAL SEARCH REPORT 

vmallon on patent family m«inb«rs 


tnteir lal Appllcstion No 

PCT/US 01/03466 


F>at9nt documant 
tated in search report 


Publicafion 
date 


Patent faiDOy 
member(6) 


PublicatlQn 
date 



WO 0007997 A 17-02-2000 AU 5338699 A 28-02-2000 



EP 0887346 


A 


30-12-1998 


AU 


713068 B 


25-11-1999 








AU 


7310298 A 


24-12-1998 








BR 


9802201 A 


25-05-1999 








CA 


2240136 A 


23-12-1998 








CN 


1203228 A 


30-12-1998 








CZ 


9801974 A 


13-01-1999 








HR 


980353 A 


30-04-1999 








HU 


nom OCT A 


oo no 1 QOO 








JP 


2977536 B 


15-11-1999 








OP 


11071353 A 


16-03-1999 








NO 


982884 A 


28-12-1998 








NZ 


330506 A 


28-10-1999 








PL 


325959 A 


04-01-1999 








SG 


72827 A 


23-05-2000 








TR 


9801197 A 


18-01-1999 








US 


5952362 A 


14-09-1999 








US 


6057349 A 


02-05-2000 








ZA 


9805266 A 


06-01-1999 


US 5658938 


A 


19-08-1997 


AU 


693614 B 


02-07-1998 








AU 


4036895 A 


20-06-1996 








BG 


63043 B 


28-02-2001 








BG 


100208 A 


31-07-1996 








BR 


9505815 A 


06-01-1998 








CA 


2165133 A 


15-06-1996 








CN 


1133837 A,B 


23-10-1996 








CZ 


9503271 A 


17-07-1996 








EP 


0717037 A 


19-06-1996 








r 1 


9bb9Z/ A 


is>— \jo lyyo 








HU 


73980 A 


28-10-1996 








IL 


116325 A 


28-10-1999 








JP 


8208622 A 


13-08-1996 








NO 


955034 A 


17-06-1996 








NZ 


280646 A 


27-08-1996 








PL 


311736 A 


24-06-1996 








RO 


113346 B 


30-06-1998 








SG 


33624 A 


18-10-1996 








SK 


155095 A 


05-02-1997 








ZA 


9510554 A 


13-06-1996 


US 5610174 


A 


11-03-1997 


AU 


6003596 A 


18-12-1996 








CA 


2222573 A 


05-12-1996 








EP 


0835107 A 


15-04-1998 








JP 


11507024 T 


22-06-1999 








UO 


9638143 A 


05-12-1996 



JP 11049771 A 23-02-1999 NONE 



Font PCTASA/210 (pdentfantiy annax) (JuV 1982) 



